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Date: 11 August 2006
To: Washington Closure Hanford Inc. (technical representative)
From: TechLaw, Inc.
Project: 100-F Remaining Sites Burial Ground - Soil Full Protocol - Waste

Site 118-F-7
Subject: Radiochemistry - Data Package No. K041 1-EB

INTRODUCTION

This memo presents the results of data validation on Data Package No. K041 1
prepared by Eberline Services (EB). A list of samples validated along with the
analyses reported and the method of analysis is provided in the following table.

Sample ID' ,Samplebif _ _ _/_ _ bate
J12L32 6/5/06 Soil C See note 1
J12L33 6/5/06 Soil C See note 1
J12L34 6/5/06 Soil C See note 1
J12L35 6/5/06 Soil C See note 1
J12L36 6/5/06 Soil C See note 1
J12L37 6/6/06 Soil C See note 1
J12L38 6/6/06 Soil C See note 1
J12L39 6/6/06 Soil C See note 1
J12L40 6/6/06 Soil C See note 1
J12L41 6/6/06 Soil C See note 1
J12L42 6/6/06 Soil C See note 1
J12L43 6/6/06 Soil C See note I
J12L44 6/6/06 Soil C See note 1
J12L45 6/6/06 Soil C See note 1
J12L46 6/6/06 Soil C See note 1
J12LY7 6/6/06 Soil C See note 1

1 - Gamma spectroscopy, nickel-63 and total strontium.

Data validation was conducted in accordance with the Washington Closure Hanford
Incorporated (WCH) validation statement of work and the 100 Area Remedial
Action Sampling and Analysis Plan (DOE/RL-96-22, February 2005). Appendices 1
through 6 provide the following information as indicated below:

Appendix
Appendix
Appendix
Appendix
Appendix
Appendix

1. Glossary of Data Reporting Qualifiers
2. Summary of Data Qualification
3. Qualified Data Summary and Annotated Laboratory Reports
4. Laboratory Narrative and Chain-of-Custody Documentation
5. Data Validation Supporting Documentation
6. Additional Data Requested by Client
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DATA QUALITY PARAMETERS

- Holding Times

Holding times are calculated from Chain-of-Custody forms to determine the validity
of the results. The maximum holding time for radiochemical analysis is 6 months.

All holding times were acceptable.

- Preparation (Method) Blanks

Laboratory Blanks

Blank samples are analyzed to determine if positive results are due to laboratory
reagent, sample container, or detector contamination. If blank analysis results
indicate the presence of an analyte above the minimum detectable activity (MDA),
the following qualifiers are applied: All positive sample results less than five times
the highest blank concentration are qualified as estimates and flagged "J"; sample
results below the MDA are qualified as undetected and flagged "U"; sample results
above the MDA and greater than five times the highest blank concentration are not
qualified.

All blank results were acceptable.

Field (Equipment) Blank

No equipment blanks were submitted for analysis.

- Accuracy

Accuracy is evaluated from laboratory control sample (LCS) or blank spike sample
(BSS) batch samples and spiked samples from the analytical batch. Measured
activities are compared to the known added amounts. The acceptable LCS or BSS
and matrix spike (MS) recovery range is 70-130%. In addition, samples may be
spiked with a radiochemical tracer to assist in isolating the radioisotope of interest
with the yield of the tracer being used in calculating sample activity. The
acceptable range for tracer recovery is 20% to 105%. Spike sample results
outside the above ranges result in associated sample results being qualified as
estimates, or not qualified, depending on the activity of the individual sample.
Results are rejected for LCS/BSS recoveries of less than 30% and tracer recoveries
of less than 20%, and tracer recoveries of greater than 115 % for detected results.

All accuracy results were acceptable.

000002



- Laboratory Duplicates

Analytical precision is expressed by the relative percent differences (RPD) between
the recoveries of duplicate matrix spike analyses performed on a sample in the
analytical batch. Precision may alternatively be assessed using unspiked duplicate
analyses performed on a sample in the analytical batch. If both sample and
replicate activities (concentrations) are greater than five times the contract required
detection limit (CRDL) and the RPD is less than 30%, no qualification is required. If
either activity (concentration) is less than five times the CRDL, the RPD control limit
is less than or equal to two times the CRDL. If the RPD is outside the applicable
control limit, associated results are qualified as estimated detects or estimated non-
detects.

Due to an RPD outside QC limits (77%), all radium-226 results were qualified as
estimates and flagged "J.

Due to an RPD outside QC limits (61 %), all thorium-228 results were qualified as
estimates and flagged 'J".

All other duplicate results were acceptable.

Field Duplicates

Three sets of field duplicates (J 12L33/J12L34 & J1 2L39/J12L40 &
J12L45/J12L46) were submitted for analysis. Field duplicates are compared using
the same criteria as for laboratory duplicates. The RPD for thorium-228 in sample
duplicate pair J12L39/J12L40 was outside QC limits (33%). The RPD for
potassium-40 in sample duplicate pair J12L45/J12L46 was outside QC limits
(30.7%). Under the WCH statement of work, no qualification is required. All
other field duplicate results were acceptable.

Detection Levels

Reported analytical detection levels for undetected analytes are compared against
the remaining waste sites RQLs to ensure that laboratory detection levels meet the
required criteria. Seventy-three analytes exceeded the RQL. Under the WCH
statement of work, no qualification is required.

Completeness

Data package No. K0411 was submitted for validation and verified for
completeness. Completeness is based on the percentage of data determined to be
valid (i.e., not rejected). The completion percentage was 100%.
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MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

The following minor deficiencies were noted:

" Due to an RPD outside QC limits (77%), all radium-226 results were qualified as
estimates and flagged OJ".

" Due to an RPD outside QC limits (61 %), all thorium-228 results were qualified as
estimates and flagged 'J".

Data flagged "J" indicates that the associated concentration is an estimate, but
under the WCH statement of work, the data may be usable for decision-making
purposes. All other validated results are considered accurate within the standard
error associated with the methods.

Seventy-three analytes exceeded the ROL. Under the WCH statement of work, no
qualification is required.

REFERENCES

WCH, Contract #20266, Validation Statement of Work, Washington Closure
Hanford Incorporated, July 7, 2003.

DOE/RL-96-22, Rev. 4, 100 Area Remedial Action Sampling and Analysis Plan,
U.S. Department of Energy, February 2005.
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Appendix 1

Glossary of Data Reporting Qualifiers
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Qualifiers which may be applied by data validators in compliance with the BHI
statement of work are as follows:

U - Indicates the compound or analyte was analyzed for and not detected
above the minimum detectable activity (MDA) in the sample. The value
reported is the sample result corrected for sample dilution and moisture
content by the laboratory. The data is usable for decision making
purposes.

UJ - Indicates the compound or analyte was analyzed for and not detected at
concentrations above the minimum detectable activity (MDA) in the
sample. Due to a minor QC deficiency identified during the data
validation, the associated quantitation limit is an estimate, but is usable
for decision making purposes.

J - Indicates the compound or analyte was analyzed for and detected. Due
to a minor QOC deficiency identified during the data validation, the
associated concentration is an estimate, but the data are usable for
decision-making purposes.

R - Indicates the compound or analyte was analyzed for, detected, and due
to an identified major QC deficiency, the data are unusable.

UR - Indicates the compound or analyte was analyzed for and not detected in
the sample. Additionally, the data is unusable due to an identified major
QC deficiency.
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Appendix 2

Summary of Data Qualification
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RADIOCHEMISTRY DATA QUALIFICATION SUMMARY*

SDG: K041 1" REVIEWER: rbject 118-F PAGE 1 OF 1
TL-

COMMENTS:

COMPOUND QUALIFIER SAMPLES AFFECTED REASON
Radium-226 J All RPD
Thorium-228

* - The Qualified Data Summary Table includes laboratory applied "U" qualifiers not
specifically identified here. The laboratory applied "U" qualifiers are included to minimize
misinterpretation of results contained in the table.
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Appendix 3

Qualified Data Summary and Annotated Laboratory Reports
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RADIOCHEMISTRY ANALYSIS, SOIL MATRIX, (PCdG)

Project: WASHINGTON CLOSURE HANFORD
bcratory: EB I I

Case ISDG: K0411

Page_1 of_2

Sample Number J12L32 J12L33 JT2L34 J12L35 J12L36 J12L37 J12L38 J12L39 J12L40
Remarks Duplicate Duplicate
Sample Date 615/06 6/5/06 6/5106 6/5/06 6/5/06 6/6106 6/6/06 6/6/06 616/06
Radlochemis ROL Result 0 Result Q Result Q Result 0 Result Q Result Q Result Q Result Q Result Q
Tritlum 10 -0.603 i 0.988 U -0.414 U -0.347 U -0.494 U 0.021 U 2.20 U -0.347 U -0.356 U
Total strontium 1 0.060 i 0.003 U -0.007 U -0.024 U 0.032 U 0.085 U 0.823 0.132 U 0.098 U
Potassium-40 14.3 14.4 11.9 14.3 12.4 9.01 13.6 11.8 10.8
Cobalt60 0.05 UU* UU UU* UU* UU* UU UU* UU* U U
Cesium 137 0.05 U U; U U* U 8 UU U Ui 0.114 U Le 0.191 0.225
Radium-226 0.414 J 0.276 7 0.428 J 0.323 J 0.188 J 0.232 J 0.204 J 0.371 J 0.327 J
Radium-228 0.512 0.676 0.520 0.688 0.812 0.510 0.802 0.671 U U
Europlum152 0.1 U U* U U* U U* U *-u Um r U * U*
Europium 14 0.1 UU U * U U* U U' U* U UU U* U U
Europlum 155 0.1 U U U U U U* U U* U U* -- U U * U * - U*
Thorium-228 0.394 J 0.357 J 0.442 J 0.364 J 0.354 7 0.348 7 0.299 J 0.514 7 0.367 J
Thorlum-232 0.512 0.676 0.520 0.688 0.812 0.510 0.802 0.671 U U
Uranlum-235(gea) U U U U U U U U U U U U UU JU U U
Uranium-238(gea) U1 U UU U _U U UU U U U U U U U
Americium-241(a) - UU U U U U U U U 0U1UU U U
SIiver-108M U U U U U U U U UU U UU U UU

0
0
0

- ROL exceeded
Laboratory appled non-detect quaifiers Ur have been included in this table to minimize potential miss-interpretation of results. AD other qualifiers shown were applied during validation.



RADIOCHEMISTRY ANALYSIS. SOIL MATRIX, (PCi/G)

Project: WASHINGTON CLOSURE HANFORD J
Laboratory: EB
Case ISDG: K0411

Page_2 of_2

Sample Number J12L41 J12L42 J12L43 J12L44 J12L45 J12L46 J12LY7
Remarks Duplicate
Sample Date 6/6/06 6/6/06 6/6/06 6/6/06 6/6/06 6/6/06 6/6/06
Radlochemistry RQL Result Q Result Q Result Q Result Q Result 1 Result Q Result IQ Result Q Result Q
Nickel-63 0.021 T 0.856 U- 0.306 U -0.166 U -0.320 U 0 U -0 519 U
Total strontium 1 0.051 U 0.249 0.008 W 0.070 U 0.057 U 0065 U 0.168 U
Potassium-40 10.3 9.77 13.9 6.23 10.2 13.9 11.5
Cobalt 60 0.05 U U, U * U U U U U U s U Uu*
Cesium137 0.06 0.204 0403 0.150 UU U* L U U* U U*
Radium-226 0.410.328 J . J 0.402 J 0.198J .1 J 0.468 J 0.451 J
Radium-228 0.580- 0.733 0.621 U U 0.474 U U U UF
Europlum 162 0.1 0.388 U U* U U U U UU U U0
Europium 64 0.1i U * U U U U* UU * U U* U *
Europium 155 0.1 U 1 U V* U U* U U* U V U U* U *
Thorium-228 - 0.428 J 0.211 J 0.635 J 0.693 J 0.405 J 0.368 J 0.351 J
Thorlum-232 0.580 0.733 0.621 U U 0A74 U U U
Uranium-235(gea) U U U U U U U U U U U U U U
Uranium-238(gsa) U U U U U U U U U U U U U U
Americlum-241(gea) UU UU U U UU UU U U U U
Silver-108m U U ULU U U U U U U U U U U

C
0

* ROL exceeded
Laboratory applied non-detect qualifers "U" have been Included in this table to minimize potential miss-interpretation of results. All other qualifiers shown were applied during validation.
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EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP £0411

7792-001 J12L32
DATA SHEET

SDG 7792 Client/Case no Hanford SDG K0411
Contact Melissa C. Mannion Contract No. 630

Lab sample id R60608O-01 Client sample id J12L32
Dept sample id 7792-001 Location/Matrix 118-F-7 BCL Verification SOLID

Received 06/08/06 Collected/Weight 06/05/06 13:45 830 
% solids 94.7 Custody/SAP No RC-03-036 RC-032

RESULT 2a ERR MDA RDL QUALI-
ANALYTE CAS NO pCi/g (COUNT) pCi/g pCi/g 1IERS TEST

Nickel 63 13981-37-8 -0.603 1.2 2.1 30 U NIL
Total Strontium SR-RAD 0.060 0.085 0.16 1.0 U SR
Potassium 40 13966-00-2 14.3 2.6 1.6 CAM
Cobalt 60 10198-40-0 U 0.19 0.050 U CAM
Cesium 137 10045-97-3 U 0.11 0.10 U CAM
Radium 226 13982-63-3 0.414 0.17 0.17 0.10 CAM
Radium 228 15262-20-1 0.512 0.40 0.45 0.20 CAM
Europium 152 14683-23-9 U 0.16 0.10 U CAM
Europium 154 15585-10-1 U 0.55 0.10 U CAM
Europium 155 14391-16-3 U 0.13 0.10 U CAM
Thorium 228 14274-82-9 0.394 0.089 0.080 CAM
Thorium 232 TH-232 0.512 0.40 0.45 CAM
Uranium 235 15117-96-1 U 0.18 U CAM
Uranium 238' U-238 U 17 U CAM
Americium 241 14596-10-2 U 0.13 U GAM
Silver 108m 14391-65-2 U 0.057 U CAM

100-F Remain.SitesBurialGrnds-SoilFP

DATA SHEETS
Page 1

SUMMARY DATA SECTION
Page 12 (100012

Lab id EBRLNE
Protocol Hanford
Version Ver 1.0

Form DVD-DS
Version 3.06

Report date 06/28/06



EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP K0411

7792-002 J12L33
DATA SHEET

SDG 7792 Client/Case no Hanford SDG K0411

Contact Melissa C. Mannion Contract No. 630

Lab sample id R606080-02 Client sample id J12L33
Dept sample id 7792-002 Location/Matrix 118-F-7 BCL Verification SOLID

Received 06/08/06 Collected/Weight 06/05/06 14:00 729 .
V solids 93.9 Custody/SAP No RC-032-036 IRC-032

RESULT 2a SEn MDA RDL QUALI-

ANALYTB CAS NO pCi/g (COUNT) pCi/g pCi/g FIBE TEST

Nickel 63 13981-37-8 0.988 1.3 2.2 30 U NI L
Total Strontium SR-RAD 0.003 0.086 0.18 1.0 U SR

Potassium 40 13966-00-2 14.4 2.5 1.8 GAM
Cobalt 60 10198-40-0 U 0.14 0.050 U GAM
Cesium 137 10045-97-3 U 0.094 0.10 U GAM
Radium 226 13982-63-3 0.276 0.15 0.17 0.10 GAM
Radium 228 15262-20-1 0.676 0.46 0.47 0.20 GAM
Europium 152 14683-23-9 U 0.13 0.10 U GAM
Europium 154 15585-10-1 U 0.42 0.10 U GAM
Europium 155 14391-16-3 U 0.11 0.10 U GAM
Thorium 228 14274-82-9 0.357 0.082 0.077 GAM
Thorium 232 TH-232 0.676 0.46 0.47 GAM
Uranium 235 15117-96-1 U 0.16 U GAM
Uranium 238 U-238 U 15 U GAM
Americium 241 14596-10-2 U 0.11 U GAM
Silver 108m 14391-65-2 U 0.049 U GAM

100-F Remain.SitesBurialGrnds-SoilFP

fix

DATA SHEETS
Page 2

SUMMARY DATA SECTION
Page 13 000013

Lab id EBRLNE
Protocol Hanford
Version Ver 1.0

Form DVD-DS
Version 3.06

Report date 06/28/06

LL to'



EBERLINE SERVICES/RZCHMOND
SAMPLE DELIVERY GROUP 10411

J12L34
DATA SHEET

SDG 7792 Client/Case no Hanford SDG K0411
Contact Melissa C. Mannion Contract No. 630

Lab sample id R606080-03 Client sample id J12134
Dept sample id 7792-003 Location/Matrix 118-F-7 BCL Verification SOLID

Received 06/08/06 Collected/Weight 06/05/06 14:00 717 a
V solids 94.2 Custody/SAP No RC-032-036 RC-032

RESULT 2a ERR MDA RDL QUALI-
AMALYTE CAS NO pci/g (COUNT) pCi/g pCi/g PIERS. TEST

Nickel 63 13981-37-8 -0.414 1.3 2.2 30 U NI L
Total Strontium SR-RAD -0.007 0.091 0.19 1.0 U SR
Potassium 40 13966-00-2 11.9 2.5 0.75 GAM
Cobalt 60 10198-40-0 U 0.10 0.050 U GAM
Cesium 137 10045-97-3 U 0.085 0.10 U GAM
Radium 226 13982-63-3 0.428 0.17 0.17 0.10 GAM
Radium 228 13262-20-1 0.520 0.34 0.36 0.20 GAM
Europium 152 14683-23-9 U 0.20 0.10 U GAM
Europium 154 15585-10-1 U 0.29 0.10 U CAM
Europium 155 14391-16-3 U 0.21 0.10 U GAM
Thorium 228 14274-82-9 0.442 0.095 0.096 T GAM
Thorium 232 TH-232 0.520 0.34 0.36 GAM
Uranium 235 15117-96-1 U 0.28 U GAM
Uranium 238 U-238 U 11 U GAM
Americium 241 14596-10-2 U 0.31 U GAM
Silver 108m 14391-65-2 U 0.059 U GAM

100-F Remain.SitesBurialGrnds-SoilFP

10C

DATA SHEETS
Page 3

SUMARY DATA SECTION
Page 14 000014

7792-003

Lab id EBRLNE
Protocol Hanford
Version Ver 1.0

Form DVD-DS
Version 3.06

Report date 06/28/06



EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP K0411

J12L35
DATA SHEET

SDG 7792 Client/Case no Hanford SDG K0411
Contact Melissa C. Mannion Contract No. 630

Lab sample id R606080-04 Client sample id J12L35
Dept sample id 7792-004 Location/Matrix 118-F-7 BCL Verification SOLID

Received 06/08/06 Collected/Weight 06/05/06 14:15 .01 . .
V solids 9 5 . 8  Custody/SAF No RC-032-036 RC-032

RESULT 2a ZR ZDA RDL QUALI-
AXALYTN CAB NO pCi/g (COUNT) pCi/g pCi/g FIERS TEST

Nickel 63 13981-37-8 -0.347 1.3 2.3 30 U NI L
Total Strontium SR-RAD -0.024 0.089 0.19 1.0 U SR
Potassium 40 13966-00-2 14.3 2.5 1.4 GAM
Cobalt 60 10198-40-0 U 0.18 0.050 U GAM
Cesium 137 10045-97-3 U 0.12 0.10 U GAM
Radium 226 13982-63-3 0.323 0.18 0.19 0.10 G GAM
Radium 228 15262-20-1 0.688 0.52 0.53 0.20 GAM
Europium 152 14683-23-9 U 0.15 0.10 U GAM
Europium 154 15585-10-1 U 0.56 0.10 U CAM
Europium 155 14391-16-3 U 0.12 0.10 UG- GAM
Thorium 228 14274-82-9 0.364 0.094 0.084 GAM
Thorium 232 TH-232 0.688 0.52 0.53 GAM
Uranium 235 15117-96-1 U 0.17 U GAM
Uranium 238 U-238 U 18 U GAM
Americium 241 14596-10-2 U 0.12 U GAM
Silver 108m 14391-65-2 U 0.054 U GAM

100-F Remain.SitesBurialGrnds-SoilFP

DATA SHEETS
Page 4

SUMMARY DATA SECTION
Page 15 000015

7792-004

Lab id EBRLNE
Protocol Hanford
Version Ver 1.

Form DVD-DS
Version 3.06

Report date 06/28/06
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EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP K0411

DATA SHEET
J12L36

SDG 7792 Client/Case no Hanford SDG K0411
Contact Melissa C. Mannion Contract No. 630

Lab sample id R606080-05 Client sample id J12L36
Dept sample id 7792-005 Location/Matrix 118-F-7 HCL Verification SOLID

Received 06/08/06 Collected/Weight- 06/05/06 14:30 J09 q
% solids 95.3 Custody/SAF No RC-032-036 RC-032

RESULT 2a nfl ZDA RDL QUALI-
ANALYTE CAB NO pCi/g (COUNT) pCi/g pCi/g PIERS TEST

Nickel 63 13981-37-8 -0.494 1.3 2.3 30 U. NI L
Total Strontium SR-RAD 0.032 0.10 0.20 1.0 U SR
Potassium 40 13966-00-2 12.4 3.0 2.3 GAM
Cobalt 60 10198-40-0 U 0.16 0.050 U GAM
Cesium 137 10045-97-3 U 0.099 0.10 U GAM
Radium 226 13982-63-3 0.188 0.18 0.20 0.10 Ut GAM
Radium 228 15262-20-1 0.812 0.64 0.61 0.20 GAM
Europium 152 14683-23-9 U 0.15 0.10 U GAM
Europium 154 15585-10-1 U 0.48 0.10 U GAM
Europium 155 14391-16-3 U 0.12 0.10 U GAM
Thorium 228 14274-82-9 0.354 0.084 0.083 GAM
Thorium 232 TH-232 0.812 0.64 0.61 GAM
Uranium 235 15117-96-1 U 0.17 U GAM
Uranium 238 U-238 U 15 U GAM
Americium 241 14596-10-2 U 0.12 U GAM
Silver 108m 14391-65-2 U 0.054 U GAM

100-F Remain.SitesBurialGrnds-SoilFP

(ci

DATA SHEETS
Page 5

SUMWARY DATA SECTION
Page 16

(aL

000016

7792-005

Lab id EBRLNE
Protocol Hanford
Version Ver 1.0

Form DVD-DS
Version 3.06

Report date 06/28/06



EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP 10411

J12L37
DATA SHEET

SDG 7792 Client/Case no Hanford SDG K0411
Contact Melissa C. Mannion Contract No. 630

Lab sample id R606080-06 Client sample id J12L37
Dept sample id 7792-006 Location/Matrix 118-F-7 ACL Verification SOLID

Received 06/08106 Collected/Weight 06/06/06 08:15 t604
t solids 94.4 Custody/SAP No RC-032-037 RC-032

RESULT 2a ERR MDA RDL QUALI-
ANALYTE CAS NO pCi/g (COUNT) pCi/g pCi/g FIERS TEST

Nickel 63 13981-37-8 0.021 1.4 2.4 30 U NI L
Total Strontium SR-RAD 0.085 0.11 0.20 1.0 U SR
Potassium 40 13966-00-2 9.01 2.7 0.86 CAM
Cobalt 60 10198-40-0 U 0.096 0.050 U GAM
Cesium 137 10045-97-3 0.114 0.058 0.066 0.10 CAM
Radium 226 13982-63-3 0.232 0.18 019 0.10 C GAM
Radium 228 15262-20-1 0.510 0.35 0.35 0.20 GAM
Europium 152 14683-23-9 U 0.20 0.10 U GAM
Europium 154 15585-10-1 U 0.25 0.10 U GAM
Europium 155 14391-16-3 U 0.21 0.10 U - CAM
Thorium 228 14274-82-9 0.348 0.082 0.089 GAM
Thorium 232 TH-232 0.510 0.35 0.35 GAM
Uranium 235 15117-96-1 U 0.30 U GAM
Uranium 238 U-238 U 8.9 U CAM
Americium 241 14596-10-2 U 0.27 U SAM
Silver 108m 14391-65-2 U 0.052 U GAM

100-F Remain.SitesBurialGrnds-SoilFP

4 u/ac

DATA SHEETS
Page 6

SUMMARY DATA SECTION
Page 17

7792-006

000017

Lab id EBRLNE
Protocol Hanford
Version Ver 1.0

Form DVD-DS
Version 3.06

Report date 06/28/06



EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP K0411

J12L38
DATA SHEET

SDG 7792 Client/case no Hanford SDG K0411
Contact Melissa C. Mannion Contract No. 630

Lab sample id R606080-07 Client sample id J12L38
Dept sample id 7792-007 Location/Matrix 118-7-7 ACL Verification SOLID

Received 06/08/06 Collected/Weight 06/06/06 08:30 .697 qf
V solids 95.4 Custody/SAF No RC-032-037 RC-032

RESULT 2a ERR MDA RDL QUALI-
ANALYTE CAS NO pCi/g (COUNT) pCi/g pCi/g FIERS TEST

Nickel 63 13981-37-8 2.20 1.4 2.3 30 U NIL
Total Strontium SR-RAD 0.823 0.18 0.21 1.0 SR
Potassium 40 13966-00-2 13.6 2.6 1.6 CAM
Cobalt 60 10198-40-0 U 0.15 0.050 U GAM
Cesium 137 10045-97-3 U 0.13 0.10 U GAM
Radium 226 13982-63-3 0.204 0.15 0.18 0.10 G GAM
Radium 228 15262-20-1 0.802 0.55 0.57 0.20 GAM
Europium 152 14683-23-9 U 0.17 0.10 U GAM
Europium 154 15585-10-1 U 0.50 0.10 U GAM
Europium 155 14391-16-3 U 0,12 0.10 U CAM
Thorium 228 14274-82-9 0.299 0.082 0.080 GAM
Thorium 232 TH-232 0.802 0.55 0.57 GAM
Uranium 235 15117-96-1 U 0.18 U GAM
Uranium 238 U-238 U 19 U GAM
Americium 241 14596-10-2 U 0.12 U GAM
Silver 108m 14391-65-2 U 0.058 U CAM

100-F Remain.SitesBurialGrnds-SoilFP

Pif-,

DATA SHEETS
Page 7

SUMMARY DATA SECTION
Page 18

000018

7792-007

Lab id EBRLNE
Protocol Hanford
Version Ver 1.0

Form DVD-DS
Version 3.06

Report date 06/28/06



EBERBINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP 10411

7792-008 J12L39
DATA SHEET

SDG 7792 Client/Case no Hanford SDG K0411
Contact Melissa C. Mannion Contract No. 630

Lab sample id R606080-08 Client sample id J12L39
Dept sample id 7792-008 Location/Matrix 11-F-7 ACL Verification SOLID

Received 06108106 Collected/Weight 06/06/06 08:45 683 a
t solids 95.0 Custody/SAP No RC-032-037 RC-032

RESULT 2a EnR KDA RDL QUAL!-
ANALYTE CAB NO pCi/g (COUNT) pCi/g pCi/g FIRS TEST

Nickel 63 13981-37-8 -0.347 1.3 2.3 30 U NI L
Total Strontium SR-RAD 0.132 0.13 0.23 1.0 U SR
Potassium 40 13966-00-2 11.8 1.4 0.57 GAM
Cobalt 60 10198-40-0 U 0.075 0.050 U GAM
Cesium 137 10045-97-3 0.191 0.061 0.070 0.10 GAM
Radium 226 13982-63-3 0.371 0.14 0.14 0.10 T GAM
Radium 228 15262-20-1 0.671 0.25 0.27 0.20 GAM
Europium 152 14683-23-9 U 0.15 0.10 U GAM
Europium 154 15585-10-1 U 0.25 0.10 U GAM
Europium 155 14391-16-3 U 0.15 0.10 U GAM
Thorium 228 14274-82-9 0.514 0.081 0.080 X GAM
Thorium 232 TH-232 0.671 0.25 0.27 GAM
Uranium 235 15117-96-1 U 0.24 U GAM
Uranium 238 U-238 U 8.5 U GAM
Americium 241 14596-10-2 U 0.074 U GAM
Silver 108m 14391-65-2 U 0.049 U GAM

100-F Remain.SitesBurialGrnds-SoilFP

DATA SHEETS
Page 8

SUMMARY DATA SECTION
Page 19

000019

Lab id EBRLNE
Protocol Hanford
Version Ver 1.0

Form DVD-DS
Version 3,06

Report date 06/28/06

1: rit 164



7792-009

EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP K0411

DATA SHEET
J12L40

SDG 7792 Client/Case no Hanford SDG K0411

Contact Melissa C. Mannion Contract No. 630

Lab sample id R606080-09 Client sample id J12L40

Dept sample id 7792-Oat Location/Matrix 118-F-7 ACL Verification SOLID
Received 06108106 Collected/Weight 06/06/06 08:45 666 q
V solids 95.1 Custody/SAF No RC-032-037 RC-032

RESULT 2a ERR MDA RDL QUALI-

ANALYTE CAB NO pCi/g (COUNT) pCi/g pCi/g FIERS TEST

Nickel 63 13981-37-8 -0.356 1.4 2.3 30 U NI L

Total Strontium SR-RAD 0.098 0.11 0.21 1.0 U SR
Potassium 40 13966-00-2 10.8 2.7 0.61 GAM
Cobalt 60 10198-40-0 U 0.095 0.050 U GAM

Cesium 137 10045-97-3 0.225 0.086 0.089 0.10 GAM
Radium 226 13982-63-3 0.327 0.14 0.13 0.10 GAM

Radium 228 15262-20-1 U 0,3 0.20 U GAM
Europium 152 14683-23-9 U 0,20 0.10 U CAM

Europium 154 1555-10-1 U 0.24 0.10 U GAM

Europium 155 14391-16-3 U 0.22 0.10 U GAM

Thorium 228 14274-82-9 0.367 0.079 0.088 GAM

Thorium 232 TH-232 U 0.53 U GAM

Uranium 235 15117-96-1 U 0.31 U GAM
Uranium 238 U-238 U 9.4 U GAM
Americium 241 14596-10-2 U 0.27 U GAM

Silver 108m 14391-65-2 U 0.059 U GAM

100-F Remain.SitesBurialG~rds-SOilFP

DATA SHEETS
Page 9

SUMMARY DATA SECTION
Page 20 000020

Lab id EBRLNE
Protocol Hanford-
Version Ver 1.0
' Form DVD-DS
Version 3.06

Report date 06/2S0L



EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP K0411

DATA SHEET

SDG 7792 Client/Case no Hanford SDG K0411
Contact Melissa C. Mannion Contract No. 630

Lab sample id R606080-10 Client sample id 51;2L41
Dept sample id 7792-010 Location/Matrix 118-F-7 ACL Verification SOLID

Received 06108106 Collected/Weight 06/06/06 09:00 772 qc
V solids 94.8 Custody/SAF No RC-032-037 RC-032

RESULT 2a ERR IDA RDL QUALI-

ANALYTE CAs NO pCi/g (COUNT) pCi/g pCi/g FIERS TEST

Nickel 63 13981-37-8 0.021 1.4 2.3 30 U NIL
Total Strontium SR-RAD 0.051 0.11 0.21 1.0 U SR
Potassium 40 13966-00-2 10.3 2.6 0.75 GAM
Cobalt 60 10198-40-0 U 0.11 0.050 U GAM
Cesium 137 10045-97-3 0.204 0.089 0.091 0.10 GAM
Radium 226 13982-63-3 0.328 0.14 0.11 0.10 J GAM
Radium 228 15262-20-1 0.580 0.41 0,41 0.20 GAM
Europium 152 14683-23-9 0.388 0.14 0.20 0.10 GAM
Europium 154 15585-10-1 U 0.j30-L 0.10 U GAM
Europium 155 14391-16-3 U 0.24 0.10 U CAM
Thorium 228 14274-82-9 0.428 0.15 0.17 GAM
Thorium 232 TH-232 0.580 0.41 0.41 GAM
Uranium 235 15117-96-1 U- 0.33 U GAM

Uranium 238 U-238 U 12 U GAM
Americium 241 14596-10-2 U 0.34 U GAM
Silver 108m 14391-65-2 U 0.061 U GAM

100-F Remain. SitesBurialGrnds-SoilFP

DATA SHEETS

Page 10
SUMMARY DATA SECTION

Page 21 000021

7792-010 J12L41

Lab id EBRLNE
Protocol Hanford
Version Ver 1.0

Form DVD-DS

Version 3.0
Report date 06/28/06



EBH RL INH S ERVICES-/R ICHMOND
SAMPLE DELIVERY GROUP K0411

J12L42

DATA SHEET

SDG 7792 Client/Case no Hanford- SDG K0411
Contact Melissa C. Mannion Contract N. 630

Lab sample id R606080-11 Client sample id T12L42
Dept sample id 7792-011 Location/Matrix 118-F-7 Shal.Zn.Verif. SOLID

Received 06098106 Collected/Weight 06/06/06 12:00 734 ..
V solids 97.9 Custody/SAP No RC-032-038 RC-032

RESULT 2a ERR MDA RDL QUALI-
ANALYTE CAS NO pCi/g (COUNT) pCi/g pCi/g FIERS TEST

Nickel 63 13981-37-8 0.856 1.4 2.3 30 U NI_L
Total Strontium SR-RAD 0.249 0.14 0.23 1.0 SR
Potassium 40 13966-00-2 9.77 2.5 2.1 GAM
Cobalt 60 10198-40-0 U 0,23 0.050 U GAM
Cesium 137 10045-97-3 0.403 0.15 0.14 0.10 GAM
Radium 226 13982-63-3 0.390 0.17 0.17 0.10 _T GAM
Radium 228 15262-20-1 0.733 0.61 0.$. 0.20 GAM
Europium 152 14683-23-9 U 0..10 0.10 U GAM
Europium 154 15585-10-1 U 0.64 0.10 U GAM
Europium 155 14391-16-3 U 0.13 0.10 U GAM
Thorium 228 14274-82-9 0.211 0.084 0.090 GAM
Thorium 232 TH-232 0.733 0.61 0.59 GAM
Uranium 235 15117-96-1 U 0.18 U GAM
Uranium 238 U-238 U 21 U GAM
Americium 241 14596-10-2 U 0.13 U GAM
Silver 10am 14391-65-2 U 0.059 U GAM

100-F Remain.SitesBurialGrnds-SoilFP

DATA SHERETS
Page 11

SUMMARY DATA SECTION
Page 22

7792-011

000022

Lab id EBRLNE
Protocol Hanford
Version Ver 1.0

Form DVD-DS
Version 3.06

Report date 06/28/06



7792-012

EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP 10411

DATA SHEET
J12L43

SDG 7792 Client/Case no Hanford SDG K0411
Contact Melissa C, Mannion Contract No. 60

Lab sample id R60608-12 Client sample id J12L43
Dept sample id 7792-012 Location/Matrix 1;8-F-7 Shal.Zn.Verif. SOLID

Received 06/08/06 Collected/Weight 06/06/06 12:15 739 q
% solids 96.3 Cuatody/SAF No RC-032-038 RC-032

RESULT 2 a ERR MDA RDL QUALI-
ANALYTE CAS NO pCi/g (COUNT) pci/g pci/g PIERS TEST

Nickel 63 13981-37-8 0.306 1.4 2.3 30 U NI L
Total Strontium SR-RAD 0.008 0.11 0.22 1.0 U SR
Potassium 40 13966-00-2 13.9 1.9 1.2 GAM
Cobalt 60 10198-40-0 U 0.12 0.050 U GAM
Cesium 137 10045-97-3 0.150 0.11 0.11 0.10 GAM
Radium 226 13982-63-3 0.402 0.18 0.21 0.10 GAM
Radium 228 15262-20-1 0.621 0.49 0.56 0.20 GAM
Europium 152 14683-23-9 U 0. ,27 0.10 U GAM
Europium 154 15585-10-1 U 0.31 0.10 U GAM
Europium 155 14391-16-3 U 0.22 0.10 U GAM
Thorium 228 14274-82-9 0.635 0.14 0.16 GAM
Thorium 232 TH-232 0.621 0.49 0.56 GAM
Uranium 235 15117-96-1 U 0.35 U GAM
Uranium 238 U-238 U 13 U GAM
Americium 241 14596-10-2 U 0.25 U GAM
Silver lOSm 14391-65-2 U 0.077 U GAM

100-F Remain.SitesBurialGrnds-SoilFP

~1~

I

DATA SHEETS
Page 12

SUMMARY DATA SECTION
Page 23

000023

Lab id EBRLNE
Protocol Hanford
Version Ver 1.0

Form DVD-DS
Version 3.i06

Report date 06/2S/06



EBERLI

7792-013

NE SERVICES/RICHMOND
SAMPLR DELIVERY GROUP K0411

J12L44
DATA SHEET

SDG 7792 Client/Case no Hanford 5DG K0411
Contact Melissa C. Mannion Contract No. 630

Lab sample id R606080-13 Client sample id J12L44
Dept sample id 7792-013 Location/Matrix 110-F-7 Shal.ZnVerit_. SOLID

Received 06/08/06 Collected/Weight 06/06/06 12:30 .. 8is
I solids 97.7 Custody/SAP No RC-032-038 RC-032

RESULT 2a ERR bDA RDL QUALI-
ANALYTI CAB NO pCi/g (COUNT) pCi/g pCi/g FIERS TEST

Nickel 63 13981-37-8 -0.166 1.4 2.3 30 U NI L
Total Strontium SR-RAD 0.070 0.14 0.26 1.0 U SR
Potassium 40 13966-00-2 6.23 0.95 0.52 CAM
Cobalt 60 10198-40-0 U 0.063 0.050 U GAM
Cesium 137 10045-97-3 U 0.10 0.10 U GAM
Radium 226 13982-63-3 0.198 0.10 0,11 0.10 T GAM
Radium 228 15262-20-1 U 0.,6 0.20 U GAM
Europium 152 14683-23-9 U 0.18 0.10 U GAM
Europium 154 1585-10-1 U 0.23 0.10 U GAM
Europium 155 14391-16-3 U 0.13 0.10 U GAM
Thorium 228 14274-82-9 0.693 0.15 0.14 GAM
Thorium 232 TH-232 U 0.36 U CAM'
Uranium 235 15117-96-1 U 0.29 U CAM
Uranium 238 U-238 U 8.3 U GAM
Americium 241 14596-10-2 U 0.079 U CAM
Silver 108m 14391-65-2 U 0.048 U GAM

100-F Remain. SitesBurialGrnds-SoilFP

DATA SHEETS
Page 13

SUMMARY DATA SECTION
Page 24

000024

Lab id EBRLNE
Protocol Han ford
Version Ver 1.0

Form DVD-DS
version 3.06

Report date 06/28/06



7792-014

EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP K0411

J12L45
DATA SHEET

SDG 7792 Client/case no Hanford SDG K0411
Contact Melissa C. Mannion Contract No. 630

Lab sample id R606080-14 Client sample id J12L45
Dept sample id 7792-014 Location/Matrix 118-F-7 Shal.Zn.Verif. SOLID

Received 06108106 Collected/Weight 06106106 12:45 691 
t solids 95.9 Custody/SAF No RC-032-038 RC-032

RESULT 2a EMR MDA RDL QUALI-
ANALYTE CAB NO pCi/g (COUNT) pCi/g pCi/g FIERS TEST

Nickel 63 13981-37-8 -0.320 1.3 2.2 30 U NI_L
Total Strontium SR-RAD 0.057 0.096 0.18 1.0 0 SR
Potassium 40 13966-00-2 10.2 2.8 0.95 GAM
Cobalt 60 10198-40-0 U 0.11 0.050 U GAM
Cesium 137 10045-97-3 U 0.098 0.10 U GAM
Radium 226 13982-63-3 0.411 0.14 0.12 0.10 G GAM
Radium 228 15262-20-1 0.474 0.30 0.30 0.20 GAM
Europium 152 14683-23-9 U 0.21 0.10 U GAM
Europium 154 15585-10-1 U 0.25 0.10 U GAM
Europium 155 14391-16-3 U 0.22 0.10 U GAM
Thorium 228 14274-82-9 0.405 0.088 0.093 GAM
Thorium 232 TH-232 0.474 0.30 0.30 GAM
Uranium 235 15117-96-1 U 0.32 U GAM
Uranium 238 U-238 U 9.7 U GAM
Americium 241 14596-10-2 U 0.28 U GAM
Silver 108m 14391-65-2 U 0.057 U GAM

100-F Remain.SitesBurialGrnds-SoilPP

DATA SHEETS
Page 14

SUMMARY DATA SECTION
Page 25 (000025

Lab id EBRLNE
Protocol Hanford
Version Ver 1.0

Form DVD-DS
Version 3.06

Report date 06/28/06

1 ( ( (z) (,



EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP K0411

7792-015 J12L46
DATA SHEET

SDG 7792 Client/Case no Hanford SDG 10411
Contact Melissa C. Mannion Contract No. 630

Lab sample id R6060SO-15 Client sample id J12L46
Dept sample id 7792-015 Location/Matrix 118-F-7 Shal.Zn.Verif. SOLID

Received 06/08/06 Collected/Weight 06/06/06 12:43 667 q
% solids 96.1 Custody/SAF No RC-032-038 RC-032

RESULT 2a ER MA RDL QUALI-
ANALYTE CAS NO pci/g (COUNT) pCi/g pCi/g FIfRS TEST

Nickel 63 13981-37-8 0 1.4 2.3 30 U NIL
Total Strontium SR-RAD 0.065 0.11 0.22 1.0 U SR
Potassium 40 13966-00-2 13.9 2.4 1.2 GAM
Cobalt 60 10198-40-0 U 0.20 0.050 U GAM
Cesium 137 10045-97-3 U 0.14 0.10 U GAM
Radium 226 13982-63-3 0.468 0.21 0.21 0.10 T GAM
Radium 228 15262-20-1 U 1.2 0.20 U GAM
Europium 152 14683-23-9 U 0.16 0.10 U GAM
Europium 154 15585-10-1 U 0.54 0.10 U GAM
Europium 155 14391-16-3 U 0.13 0.10 U GAM
Thorium 228 14274-82-9 0.368 0.093 0.086 :1 GAM
Thorium 232 TH-232 U 1.2 U GAM
Uranium 235 15117-96-1 U 0.19 U GAM
Uranium 238 U-238 U 19 U GAM
Americium 241 14596-10-2 U 0.12 U GAM
Silver 108m 14391-65-2 U 0.057 U GAM

100-F Remain.SiteslurialGrnds-SoilFP

K-

DATA SHEETS
Page 15

SUMMARY DATA SECTION
Page 26 000026

Lab id EBRLNE

Protocol Hanford
Version Ver 1.0

Form DVD-DS
Version 3.06

Report date 06/28/06



EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP £0411

J12LY7
DATA SHEET

SDG 7792 Client/Case no Hanford SDG K0411
Contact Melissa C. Mannion Contract No. 630

Lab sample id R606080-16 Client sample id J12LY7
Dept sample id 7792-016 Location/Matrix 118-F-7 Shl.Zn.Ver.Focus SOLID

Received 06/08/06 Collected/Weight 06/06/06 13:00 ..596 q
V solids 95.6 Custody/SAF No RC-032-042 RC-032

RESULT 2a ERR KDA RDL QUALI-
ANALYTE CAB NO pCi/g (COUNT) pCi/g pCi/g FIERS TEST

Nickel 63 13981-37-8 -0.519 1.4 2.3 30 U NI L
Total Strontium SR-RAD 0.168 0.13 0.23 1.0 U SR
Potassium 40 13966-00-2 11.5 2.4 1.5 GAM
Cobalt 60 10198-40-0 U 0.18 0.050 U GAM
Cesium 137 10045-97-3 U 0.1 0.10 U GAM
Radium 226 13982-63-3 0.451 0.19 0.18 0.10 52 GAM
Radium 228 15262-20-1 U 0.90 0.20 U GAM
Europium 152 14683-23-9 U 0.15 0.10 U GAM
Europium 154 15585-10-1 U 0.48 0.10 U GAM
Europium 155 14391-16-3 U 0.13 0.10 U GAM
Thorium 228 14274-82-9 0.351 0.087 0.084 T GAM
Thorium 232 TH-232 U 0.90 U GAM
Uranium 235 15117-96-1 U 0.17 U GAM
Uranium 238 U-238 U 16 U GAM
Americium 241 14596-10-2 U 0.12 U GAM
Silver 10am 14391-65-2 U 0.059 . U GAM

100-F Remain.SitesBurialGrnds-SoilFP

r0

DATA SHEETS
Page 16

SUMMARY DATA SECTION
Page 27

0J00027

7792-016

Lab id EBRLNE
Protocol Hanford
Version Ver 1.0

Form DVD-DS
Version 3.06

Report date 06/28/06



Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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Eberline Services
W.O. No. R6-06-080-7792

Washington Closure Hanford
SDG K0411

Case Narrative Page 1 of I

1.0 GENERAL

Washington Closure Hanford (WCH) Sample Delivery Group K0411 was composed of
sixteen solid (soil) samples designated under SAF No. RC-032 with a Project
Designation of: 100-F Remaining Sites Burial Grounds - Soil Full Protocol.

The samples were received as stated on the Chain-of-Custody document. Any
discrepancies are noted on the Eberline Services Sample Receipt Checklist. The results
ere transmitted to WCH via e-mail on June 28, 2006.

2.0 ANALYSIS NOTES

2.1 Nickel-63 Analysis
No problems were encountered during the course of the analyses.

2.2 Total Strontium Analysis
No problems were encountered during the course of the analyses.

2.3 Gamma Spectroscopy
No problems were encountered during the course of the analyses.

Case Narrative Certification Statement

"I certify that this data package isn compliance with the SOW, both technically
and for completeness, for other than the conditions detailed above. Release of the
data obtained in this hard copy data package has been authorized by the
Laboratory Manager or a designee, as verified by the following signature."

/444aoo ey ' 2
Melissa C. Mannion
Senior Program Manager

Date

000029



Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST
I-- RC-032-036 1P4 I of 1

ollector Compaav Contact Tele lose No. Protect Coordinalor Fdce Code Data Turnarouad
Coffman R-T. Coffinan 525-6409 KESSNER. JH

'roleel Desigauioa Samvlna Location 7 SAF No. Air Quality [I .100-F Remaing Sies Bural Grounds - Sod Full Protocol II8-F-7 BCL Verification JO / (7?Y7 j RC-032

Ie Chest No Field Lorbook No. COA Method ofShiomenat
S /- EFL.1174-1 -,.CT R11F72000 Fed Ex

5 1 OffsItl PropertN N60&V Big of Ladim/Air Biu No. p d.P .
BERLUNE SERVICE LUONVilE

IAZARDSIREMARKS

NA Prservatioa

Type of Container
Special Handling and/or Storage T---- --

Cn4mgrt- t No.of Coaaiuer(s) I II

All, ti/Volume 2 SOwL 60ML

- ~~sIe Ab sewm:) 5xstEl
i-T umeet s%----

SAMPLE ANALYSIS T

Sample No. Matrix * Sample Date Sample Time

J12132 SO L 13 ___ b__ Y, x A I
J12L33 SOL 14oO I I
J12L34 SOIL ' A--\ 00 -
.112L35 SOIL 1 4kI X*i.

121.36 SOIL kV/66 14A30 VX I 'l X,_A
CHAIN OF POSSESSION Sie/PriatNam SPECIAL INSTRUCTIONS atx

-liudByR d F Defe nendBy (1) ICPMonte - 6010(CW Lm) m- Amin y. AS.Benue, Byl. Born.+rjcf /, Ar- gc/cb . t 6 3727 4Cdn/ cCo... CMt; . at. heL.a..ad. N ..- Mat- w M. .. d.a.
- 1usDovFaJme AdiaN posme,. Sms. Sibo... 5w So*., Vad.,. 2v4; Mercury -7471 - (CV) s-a..

-a 1_o(2) Gam- S:.ecoy (T. List) lCewa-I3 cA 1 .42 154. E..o- '0*0

RlblquiAhd N F - DUG100 0ceve l

- personnel not aailab to

WVanyahe By/Ramfved Fnxu Dooffave e'sed ByISred lto DzT M

LABORATORY RKcvdBy Title.- DaTw

SECTION
FINAL SAMPLE DTposal Method Disposed By Dwdiuvc
DISPOSITION

BDi-EE-011 (08/29/2005)



Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-032-037 Pap 1 of I
ollector ComosavCoatact TelephoaNo. ProtectCoordiastor d
Coffman LT.Coffman 528-6409 KESSNER.H PriceCode DsITraaoud

rolet Desisato. Samping Location g SAF No. Air Quality [ j
100-F Remrasing Sies Bual OroGds - Sodi Fll Protocol llt-F-7ACL Vcrificatioa 0 / (779A RC-032

Ice Chest No. Field Lotbook No. COA Method of Shlolest
FC -or-COY EFL-1174-1 R11IF72000 FedEx

SkEBEdEVIC Offah Property No. 4IIM of Ladiaz/AIr BiM No. e- CSe C

LE HAZARDS/REMARKS-

N A W ool N -*- - - -

P P -
Special Handling and/or Storage TypIOO.1aiser

ZC aL-dg were 7 Xg ., 4-7.,0 No.o .Comelscr(s) I " 61L

Volume

so e . S.,mo(I)m Pa"i.

SAMPLE ANALYSIS - "

01

SampkNo. Matrix Sample Dso Sample Time '"

J12L37 SOIL ,&b o -- At
J12L38 SOIL A130 -

J12L39 SOIL 0 4-_ - A3

J12L41 SOIL

CHAIN OF POSSESSION SMgalriat Natueu SPECIAL INSTRUCTIONS mar

By__n________D___________ 610 its Is (1) ICpMeam-o.6010E(CloiOm)AStS)1o-a Atm1. AniaDm.Bwryna .B,-.
_ ,/ __/6 _ f.- O.c-. n-o .a cb - kl L -k -- I-r-- MWbtd- .>s

2y1 VFF M d From A D./. -/S/c * tat d ' m t sil sr. Sodom, V SWa Zmeh;M auaoy . 747 - (CV) wma.
C(2) Gon /. 4-t-m // 0" O0 COf 7.Cbe- .EC aI$S.EuOyepIS4.EAwm0- -

* ejac 1 41b51; 155). Scw- Adda (Aved0d assalu

- .- ob'
g By~tdR FromnLC O"IIwV

Re"Acqd j Fm; Doerme tonved B I Personnel not available to
tellnq samples from 3728

*hqisb dBySimovacFrom Dodrans Rocved Byrdwa In Dutri. _6_6

LABORATORY ReIcdBy .aw Doctrine

SECTION
FINALSAMPLE Dup-omMethod D;powd ByD
DISPOSITION

BHI-EE-1I(0812912005)



Washington Closure Hanford CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-032-038 Pap I of I
Collector Comvomy Contact Telekoe Ne. Project Coordinator

Collman R.T.Coffman 528-6409 KESSNERJH Price Code DataTeraromud

Protect Deslsnatioa Samoilut Location Lo- SAFN. - Air Quality LJ100-F Remaining Sites Burial Grounds -Soil Full Protocol Ill8-F-7 Shallow Zone Vcuificatioo ,.i (7719.2) RC-032

IceChetNo, FieldLebookNo. COA Method of Shipment
Q5 /EFL174-I R11"F72000 Fed Ex

EDRd To Offalte Property No. X000 4(9FBiie of LadiatJAir Bil N.. e 0 PC-
EBERINE SERVICES I ONVILLE

POSSIBL SAMPLE HAZARDS/REMARKS

NA Preatio

TyotCoP P P
Special Handling and/or Storage T C iner

cwt, 4-5~- 04C C-7-o Io No. of Costaimer()

Volume -1

Csee Illa kaaemi)a Ndde43

0 SAMPLE ANALYSIS

C

Sample No. Matrix Sample Date Sample Time ----.

J12L42 SOIL ' /oO -. -- -- -
J12L43 SOIL /C) 1 65. )(0 - A
J12L44 SOIL i';33 . *
J12L45 SOIL A A
J1121,46 SOIL 16/b ) 45" 4

CHAIN OF POSSESSION SI/rit Namies SPECIAL INSTRUCFIONS Matrix

- Bylcamo..d F Dunan t e7cvd Bytt In /
2 C ~~(1) ICP Moba .6010 KClet Lim) (AW Auamy Armm; BuWM. BOYf, 80o.

.a7 f0-t .. <.9 Cn C c.A..a C Mo... When.... C lea r . Ip. h e.o U.b MpS Mm--. Me yt&C. M,
* By~mobvod F;ut d/ITO I p. DNSicackdmi Na-a- SM, Silee.n Sw.Sodi, V - tZi I; Mwmy -7471-(CV) u-s..

c6 -7- #'C 5-r7- (2) Gum Specnmco(py(UCLIA) (Cm-7. CObakO, Ewa-lS2,Ea iS-154 ESpiump- .

£C/ DS/Tf By~tr 155I); Cm Spac- AMd-c (S~wItiiU mountable)
__ DTime__y DT

Kaoibellan-vedfici Dimerrimix =.it t am tom-

kc od By moved Fiom Dest& Personnel not available to
Relinquish samplcs ftomi 3728

eAsh-lByRmueond Fots DWTa.w caved Bosord DinI1umm R c 1 o n_ 0. 6

LABORATORY Recavadfy Tit leh
SECTION

FINAL SAMPLE Dioal Mehlod Disposed By Dodimac

DISPOSITION

BHl-EE-011 (08129/2005)
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Appendix 5

Data Validation Supporting Documentation
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APPENDIX A

RADIOCHEMICAL DATA VALIDATION CHECKLIST

VALIDATION A B Q 7 D E
PROJECT: IoVe=-- IIV-F-- DATAPACKAGE: P 0
VALIDATOR: TLI LAB: I DATE: t C,

SDG: ot
ANALYSES PERFORMED

Ici n niuaa sa-l.i9. Th. hi -.., 1, .. 0..,...,

SAMPLES/MATRIX

'nA-LL312 -3 -3L 1--y 0..33 3\ % T ''
'T%2L3g TI'tL~l : -l.'X o 92Lq j Ia..4 -$%LL4

1. Com pleteness ............................................................................................... .... .O N/A

Technical verification forms present?........................................................... Y /A

Comments:

2. Initial Calibration (Levels D, E)................................................................................... N/A

Instruments/detectors calibrated?................................. N A........... T N

Initial calibration acceptable?......................................................................................Yes No N/A

Standards NIST traceable?...........................................................................................Yes No N/A

Standards Expired?......................................................................................................Yes No N/A

Calculation check acceptable?.....................................................................................Yes No N/A

Comments:
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3. Continuing Calibration (Levels D, E) IA

Calibration checked within required frequency?................................................... Yes N N/A

Calibration check acceptable?......................................................................................Yes No N/A

Calibration check standards traceable?........................................................................Yes No N/A

Calibration check standards expired?..........................................................................Yes No N/A

Calculation check acceptable?.....................................................................................Yes No N/A

Comments:

4. Background Counts (Levels D, E)................................................................................... A

Background Counts checked within required frequency?...........................................Yes No N/A

Background Counts acceptable?..................................................................................Yes No N/A

Calculation check acceptable?.....................................................................................Yes No N/A

Comments:

(*01) (136-



5. Blanks (Levels B, C, D, E) ............................................................................................... O N/A

Method blank analyzed within required frequency? . . . . . . . . . . . . . . . . . . . . . .Ye No N/A

Method blank results acceptable?............................................................................ ...Y No N/A

Analytes detected in method blank?............................................................................Ye No /A

Field blank(s) analyzed?..............................................................................................Y No N/A

Field blank results acceptable?....................................................................................Yes N N6

Analytes detected in field blank(s)?.............................................................................Yes No N/

Transcription/Calculation Errors? (Levels D, E).......................Yes No I

Comments:

6. Laboratory Control Samples or Blank Spike Samples (Levels C, D, E).......................... 0 N/A

LCS /BSS analyzed within required frequency?....................... Ye No N/A

LCS/BSS recoveries acceptable?............................................................................e No N/A

LCS/BSS traceable? (Levels D,E).......................................................................Yes N N/A

LCS/BSS expired? (Levels D,E).......................................................................... Yes N N/A

LCS/BSS levels correct? (Levels D,E)........................................................................Yes N N/

Transcription/Calculation Errors? (Levels D, E).........................................................Yes 'o N

Comments:

7. Chemical Carrier Recovery (Levels C, D, E)................................................................. N/A

Chemical carrier added?..............................................................................................Yes No N/A

Chemical recovery acceptable?....................................................................................Yes No N/A

Chemical carrier traceable? (Levels D, E )..................................................................Yes No N/A

( 0037



10. Duplicates (Levels C, D, E)............................................................................................ 3 N/A

Duplicates Analyzed at required frequency?............................................................. esy o N/A

RPD Values Acceptable?.............................................................................................Yes N/A

Transcription/Calculation Errors? (Levels D, E).........................................................Yes No

Comments:

11. Field QC Samples (Levels C, D E)................................................................................. O N/A

Field duplicate sample(s) analyzed?........................................................................ ...Ye /A

Field duplicate RPD values acceptable?................................................................. Ye IA
Field split sample(s) analyzed?....................................................................................Yc No N/A

Field split RPD values acceptable?..............................................................................Yes No a
Performance audit sample(s) analyzed?.......................................................................Y e N/A
Performance audit sample results acceptable?.............................................................Yes No G
Comments: S r n'(

12. Holding Times (All levels)

Are sample holding times acceptable?...................................................................... No N/A
Comments:
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Chemical carrier expired? (Levels D, E).....................................................................Yes No N/A

Transcription/Calculation errors? (Levels D, E)..........................................................Yes No N/A

Comments:

8. Tracer Recovery (Levels C, D, E )................................................................................... 0 N/A

Tracer added?.........................................................................................................Y No N/A

Tracer recovery acceptable?..................................................................................Ye No N/A

Tracer traceable? (Levels D, E )..................................................................................Yes N

Tracer expired? (Levels D, E)......................................................................................Yes No /A

Transcription/Calculation errors? (Levels D, E)..........................................................Yes N

Comments:

9. Matrix Spikes (Levels C, D, E) ........................................................................................ N/A

Matrix spike analyzed?................................................................................................Yes N N/A

Spike recoveries acceptable?.......................................................................................Yes No N/A

Spike source traceable? (Levels D, E).........................................................................Yes No N/A

Spike source expired? Levels D, E).............................................................................Yes No N/A

Transcription/Calculation Errors? (Levels D, E).........................................................Yes No N/A

Comments:
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13. Results and Detection Limits (All Levels )..................................................................... E N/A

Results reported for all required sample analyses?................................................... No N/A

Results supported in raw data?(Levels D, E)...............................................................Yes N NI

Results Acceptable? (Levels D, E)..............................................................................Yes No

Transcription/Calculation errors? (Levels D, E)..........................................................Yes No N/

MDA's meet required detection limits?.......................................................................Ye No N/A

Transcription/calculation errors? (Levels D, E)...........................................................Yes No

Comments: -13 cry--s
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7792-018

EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP K0411

Method Blank
METHOD BLANK

SDG 7792 Client/Case no Hanford SDG K0411
Contact Melissa C. Mannion Contract No. 630

Lab sample id R606080-18 Client sample id Method Blank
Dept sample id 7792-018 Material/Matrix SOLID

SAP No RC-032

RESULT 2a ERR MDA RDL QUALI-
ANALYTS CAB NO pCi/g (COUNT) pCi/g pCi/g FIERS TEST

Nickel 63 13981-37-8 -0.464 1.2 2.1 30 U NI L
Total Strontium SR-RAD 0.042 0.10 0.19 1.0 U sR
Potassium 40 13966-00-2 U 1.5 U GAM
Cobalt 60 10198-40-0 U 0.071 0.050 U GAM
Cesium 137 10045-97-3 U 0.082 0.10 U GAM
Radium 226 13982-63-3 U 0.15 0.10 U GAM
Radium 228 15262-20-1 U 0.34 0.20 U GAM
Europium 152 14683-23-9 U 0.19 0.10 U GAM
Europium 154 15585-10-1 U 0.22 0.10 U GAM
Europium 155 14391-16-3 U 0.17 0.10 U GAM
Thorium 228 14274-82-9 . U 0.10 U GAM
Thorium 232 TH-232 U 0.34 U GAM
Uranium 235 15117-96-1 U 0.26 U GAM
Uranium 238 U-238 U 11 U GAM
Americium 241 14596-10-2 U 0.17 U GAM
Silver 108m 14391-65-2 U 0.059 U GAM

100-F Remain.SitesaurialGrnds-SoilFP

QC-BLAN #37425

METHOD BLANKS
Page 1

SUMMARY DATA SECTION
Page 9 000042

Lab id EBRLNE
Protocol Hanford
Version Ver 1.0

Form DVD-DS
version 3.06

Report date 06/28/06



EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP K0411

7792-017

LAB.CONTROL
Lab Control Sample

SAMPLE

SDG 7792 Client/Case no Hanford SDG W0411

Contact Melissa C. M snnion Contract No. 430

Lab sample id R606080-17 Client sample id Lab Control Savie
Dept sample Id 7792-017 aterial/Matrix SOLID

SAY NO RC-032

RESULT 20 fER mIA RDL QUALI- ADWED 20 ERR REC 30 IJS PROtOCOL
ANALYTE pCi/g (COUNT) pCi/g pCi/g 0IERS TEST pCi/g pCi/g % (TOTAL) LIMITS

Nickel 63 263 4.6 2.1 30 NI L 268 11 98 84-116 00-120
Total Strontium 11.4 0.63 0.23 1.0 SR 10.7 0.43 106 81-119 80-120
Cobalt 60 3.14 0.23 0.002 0.050 GM 3.12 0.12 101 74-126 80-120
Cesium 137 3.54 0.21 0.14 0.10 GAN 3.28 0.13 108 73-127 80-120

100-F Remaifn.SitesBurialGrnd-SoilFP

QC-LCS 157424

LAB CONZOL SAMPLES

Page 1
SU9QARY DATA SECTION

Page 10 000043

Lab Id EBRLNX
Protocol Hanford

Version Ver 1.0
Form DVD-LCS

Version 2.06

Report date 06/29/06



EBERLINE SERVICES/RICHMOND
SAMPLE DELIVERY GROUP 10411

DUPLICATE
7792-019 J12L38

SDG 7792 Client/Caot no Hanford $DO K0411
Contact Melissa C. Mannion Contract No. 630

DUPLICATE ORIGINAL
Lab sample id R606080-19 Lab sample id R606og0-07. Client sample id J12L39

Dept *sple id 7792-019 Dept sample id 7792-007 Location/Matrix 119-P-7 ACL Verification SOLTD
Received 06/08/06 Collected/weight 06/06/06 08t30 697 g

a solids 95.4 % solids 95,4 Custody/SAP No RC-032-037 RC-032

DUPLICATE 20 ERM MDA RDL QUALI- ORIGINAL 2a ERR Ml QUALI- RD 30 DER
ANAL=T pCi/g (COUNT) pCi/g pci/g FIERS TEST pCi/g (COUNT) pCi/g FIRS a TOT a

Nickel 63 0.794 1.4 2.3 30 0 NIL 2.20 1.4 2.3 U - 1.4
Total Strontium 0.77 0.16 0.18 1.0 SR 0.823 0.18 0.21 4 50 0.3
Potassium 40 11.4 1.6 0.96 GAN 13.6 2.6 1.6 18 49 1.1
Cobalt 60 U 0.11 0.050 a GAN U 0.15 U - 0.4
Cesium 137 a 0.10 0.10 U GAN U 0.13 U - 0.4
Radium 226 0.441 0.17 0.17 0.10 GAN 0.204 0.15 0.18 -77 108 2.2
Radium 228 0.794 0.43 .

2 .39 0.20 GAM 0.802 0.55 0.57 1 235 0
Europium 152 0.23 0.10 0 CAm U 0.17 U - 0.4
Europiwu 154 U 0.27 0.10 U GA14 U 0.50 U -0.
Europium 155 U 0.21 0.10 U CAN U 0.12 U - 0.7
Thorium 223 0.561 0.095 0.11 CAm 0.299 0.082 0.090 _9 55 _L
Thorium 232 0.794 0.43 0.39 GAN 0.802 0.55 0.57 1 135 0
Uranium 235 0 0.32 U GAN U 0.18 U - 0.8
Uranium 238U 9.5 U GAM U 19 U - 0.9
Americium 241 U 0.39 U CAm U 0.12 0 - 1.3
Silver loan U 0.060 U GAN U 0.058 U - 0

100-F RemAin.SitesurialGrnds-SoilFP

IC-DUPS7 57426

DUPLICATES

Page 1
SUMARY DATA SECTION

Page 11 (00044

Lab id sBRLNS

Protocol Hanford

Version ver 1.0
Form DVD-DUP

Version 3.04

Report date 06/28/06



Date: 11 August 2006
To: Washington Closure Hanford Inc. (technical representative)
From: TechLaw, Inc.
Project: 100-F Remaining Sites Burial Ground - Soil Full Protocol - Waste

Site 1 00-F-7
Subject: Inorganics - Data Package No. K041 1-LLI

INTRODUCTION

This memo presents the results of data validation on Data Package No. K041 1
prepared by Lionville Laboratory Inc. (LLI). A list of samples validated along with
the analyses reported and the method of analysis is provided in the following table.

3 Saiple ID> Sampl Date Media Validation Dat;<
J12L32 6/5/06 Soil C See note 1
J12L33 6/5/06 Soil C See note 1
J12L34 6/5/06 Soil C See note 1
J12L35 6/5/06 Soil C See note 1
J12L36 6/5/06 Soil C See note 1
J12L37 6/6/06 Soil C See note 1
J12L38 6/6/06 Soil C See note 1
J12L39 6/6/06 Soil C See note 1
J12L40 6/6/06 Soil C See note 1
J1-2L41 6/6/06 Soil C See note 1
J 12142 6/6/06 Soil C See note 1
J12L43 6/6/06 Soil C See note 1
J12L44 6/6/06 Soil C See note 1
J12L45 6/6/06 Soil C See note 1
J12L46 6/6/06 Soil C See note 1
J12LY7 6/6/06 Soil C See note 1

1. ICP metals (60108) and mercury (7471A).

Data validation was conducted in accordance with the Washington Closure Hanford
(WCH) validation statement of work and the 100 Area Remedial Action Sampling
and Analysis Plan (DOE/RL-96-22, February 2005). Appendices 1 through 6
provide the following information as indicated below:

Appendix 1.
Appendix 2.
Appendix 3.
Appendix 4.
Appendix 5.
Appendix 6.

Glossary of Data Reporting Qualifiers
Summary of Data Qualification
Qualified Data Summary and Annotated Laboratory Reports
Laboratory Narrative and Chain-of-Custody Documentation
Data Validation Supporting Documentation
Additional Documentation Requested by Client

000001



DATA QUALITY PARAMETERS

- Holding Times

Analytical holding times for metals are assessed to ascertain whether the holding
time requirements were met by the laboratory. The holding time requirements are
as follows: Soil samples must be analyzed within 28 days for mercury and 6
months for ICP metals.

All holding times were acceptable.

- Preparation (Method) Blanks

Preparation Blanks

At least one preparation blank, consisting of deionized distilled water processed
through each sample preparation and analysis procedure, must be prepared and
analyzed with every sample delivery group. In the case of positive blank results,
samples with digestate concentrations less than five times the preparation blank
value have had their associated values qualified as non-detected and flagged "U".
Samples with concentrations of greater than five times the highest blank
concentration do not require qualification.

In the case of negative blank results, if the absolute value exceeds the contract
required detection limit (CRDL), all nondetects are rejected and flagged "UR" and all
detects that are less than ten times the absolute value of the associated preparation
blank result are qualified as estimates and flagged "J". If the absolute value of the
negative preparation blank is greater than the instrument detection limit (IDL) and
less than or equal to the CRDL, all nondetects are qualified as estimates and
flagged "UJ" and all detects less than ten times the absolute value of the blank are
qualified as estimates and flagged "J". If the sample results are greater than ten
times the absolute value of the preparation blank, no qualification is necessary.

All preparation blank results were acceptable.

Field (Equipment) Blank

No field blanks were submitted for analysis.
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- Accuracy

Matrix Spike and Laboratory Control Sample

Matrix spike (MS) and laboratory control sample (LCS) analyses are used to assess
the analytical accuracy of the reported data. The matrix spike is used to assess the
effect of the matrix on the ability to accurately quantify sample concentrations.
Recoveries must fall within the range of 70% to 130%. Samples with a recovery
of less than 30% and a sample result below the IDL are rejected and flagged "UR".
Samples with a recovery of 30% to 69% and a sample result less than the IDL are
qualified "UJ". Samples with a recovery of greater than 130% or less than 70%
and a sample result greater than the IDL are qualified as estimates and flagged "J".
Finally, for samples with a recovery greater than 130% and a sample result less
than the IDL, no qualification is required.

Due to LCS recoveries outside QC limits (62.9% & 62.9%), all silicon results were
qualifiedas estimates and flagged mJ.

Due to matrix spike recoveries outside QC limits (54.4% & 59%), all antimony
results were qualified as estimates and flagged "J".

All other accuracy results were acceptable.

- Precision

Laboratory Duplicate Samples

Analytical precision is expressed by the relative percent differences (RPD) between
the recoveries of matrix spike duplicate (MSD) analyses performed on a sample in
the analytical batch. Precision may alternatively be assessed using unspiked
duplicate analyses performed on a sample in the analytical batch. If both sample
and replicate activities (concentrations) are greater than five times the CRDL and
the RPD is less than 30%, no qualification is required. If either activity
(concentration) is less than five times the CRDL, the RPD control limit is less than
or equal to two times the CRDL. If the RPD is outside the applicable control limit,
associated results are qualified as estimated detects or estimated non-detects.

Due to an RPD outside QC limits, the calcium result in samples J12L37, J12L38,
J12L39, J12L40, J12L41, J12L42, J12L43, J12L44, J12L45, J12L46 and
J12LY7 were qualified as estimates and flagged mJ".

All other laboratory duplicate results were acceptable.

000003



Field Duplicate

Three sets of field duplicates (J12L33/J12L34 & J12L39/J12L40 &
J1 2L45/J1 2L46) were submitted for analysis. Field duplicates are compared using
the same criteria as for laboratory duplicates. The RPD for chromium (in sample
duplicate pair J12L39/J12L40) was outside OC limits (66%). The RPD for lead (in
sample duplicate pair J12L45/J12L46) was outside QC limits (75%). Under the
WCH statement of work, no qualification is required. All other field duplicate
results were acceptable.

Analytical Detection Levels

Reported analytical detection levels are compared against the 100 Area RQLs to
ensure that laboratory detection levels meet the required criteria. Ten silver, ten
cadmium and all selenium results exceeded the ROL. Under the WCH statement of
work, no qualification is required. All other results met the RQL.

Completeness

Data package No. K041 1 was submitted for validation and verified for
completeness. Completeness is based on the percentage of data determined to be
valid (i.e., not rejected). The completion percentage was 100%.

MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

The following minor deficiencies were noted:

" Due to LCS recoveries outside QC limits (62.9% & 62.9%), all silicon results
were qualified as estimates and flagged 'J".

* Due to matrix spike recoveries outside QC limits (54.4% & 59%), all antimony
results were qualified as estimates and flagged "J".

" Due to an RPD outside QC limits, the calcium result in samples J12L37, J12L38,
J12L39, J12L40, J12L41, J12L42, J12L43, J12L44, J12L45, J12L46 and
J1 2LY7 were qualified as estimates and flagged 'J".
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Data flagged "J" indicates that the associated concentration is an estimate, but
under the WCH statement of work, the data may be usable for decision-making
purposes. All other validated results are considered accurate within the standard
error associated with the methods.

Ten silver, ten cadmium and all selenium results exceeded the RQL. Under the
WCH statement of work, no qualification is required.

REFERENCES

WCH, Contract #20266, Validation Statement of Work, Washington Closure
Hanford Incorporated, July 7, 2003.

DOE/RL-96-22, Rev. 4, 100 Area Remedial Action Sampling and Analysis Plan,
U.S. Department of Energy, February 2005.
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Appendix 1

Glossary of Data Reporting Qualifiers
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Qualifiers which may be applied by data validators in compliance with WCH
validation SOW are as follows:

U - Indicates the compound or analyte was analyzed for and not detected in
the sample. The value reported is the sample quantitation limit
corrected for sample dilution and moisture content by the laboratory.

UJ - Indicates the compound or analyte was analyzed for and not detected in
the sample. Due to a minor OC deficiency identified during the data
validation, the associated quantitation limit is an estimate.

J Indicates the compound or analyte was analyzed for and detected. Due
to a minor QC deficiency identified during the data validation, the
associated concentration is an estimate, but the data are usable for
decision-making purposes.

BJ - Applied to inorganic analyses only. Indicates the analyte concentration
was greater than the IDL but less than the CRDL and is considered an
estimated value.

R - Indicates the compound or analyte was analyzed for, detected, and due
to an identified major QC deficiency, the data are unusable.

UR - Indicates the compound or analyte was analyzed for and not detected in
the sample. Additionally, the data is unusable due to an identified major
QC deficiency.

NJ - Indicates presumptive evidence of a compound at an estimated value.
The data may not be valid for some specific applications (i.e., usable for
decision-making purposes).

N - Indicates presumptive evidence of a compound. The data may not be
valid for some specific applications (i.e., usable for decision-making
purposes).
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Appendix 2

Summary of Data Qualification
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METALS DATA QUALIFICATION SUMMARY*

SDG: K041 REViEWER Projet 18-F-7 PAGE 1 OF 1
9.TLI. ,

COMMENTS:

COMPOUND QUALIFIER SAMPLES AFFECTED REASON
Calcium J J12L37, J12L38 RPD

J12L39, J12L40
J12L41, J12L42
J12L43, J12L44
J12L45, J12L46
J12LY7

Antimony J All MS recovery
Silicon J All LCS recovery

'- The Qualified Data Summary Table includes laboratory applied "U" qualifiers not
specifically identified here. The laboratory applied "U" qualifiers are included to minimize
misinterpretation of results contained in the table.
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Appendix 3

Qualified Data Summary and Annotated Laboratory Reports
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INORGANIC ANALYSIS. SOIL MATRIX, UGKG P

Project: WASHINGTON CLOSURE HANFORD
Lab: LLI jSDG: K0411
SampleNumber .12L32 J 12133 J12134 J12L35 .112136 J12137 J12L38 .112139 .112140
Remarks Duplicate Du licate
SampleDate 615/06 6/5106 6/5106 6/5/06 6/5106 6/6/06 6/6/06 6/5/06 616106
Inorganics RQL Result Q Result Q Result Q Result Q Result Q Result 0 Result Q Result 0 Result Q
Silver 0.2 0.21 U 0.21 U 0.21 U 0.20 U 0.21 U 0.21 U 0.20 U 0.21 U 0.21 U
Aluminum 4560 4280 4380 3990 4380 4710 4640 4350 4550
Arsenic 10 2.5 1.8 U 2.0 1.8 2.6 3.4 3.2 1.8 1.8 U
Boron 1.4 1.2 0.92 1.4 0.70 U 2.5 2.8 3.9 3.6
Barium 2 49.4 46.0 44.2 40.9 48.0 70.3 71.5 78.3 83.2
Beryllium 0.54 0.51 0.54 0.50 0.55 0.68 0.70 0.78 0.81
Calcium 4690 5080 4870 4680 5120 4970 J 5230 J 3970 J 3980 J
Cadmium 0.2 0.21 U 0.21 U 0.21 U 0.20 U 0.21 U 0.21 U 0.20 U 0.21 U 0.21 U
Cobalt 4.8 4.6 4.7 4.4 4.9 6.2 5.7 6.0 6.1
Chromium I 7.4 7.6 9.6 7.3 7.3 8.5 6.8 13.7 6.9
Cope 10.4 11.5 10.5 10.4 10.7 12.21 11.0 11.3 10.9
Iron 13000 12000 12700 11800 12800 16000 15800 16700 17200
Mercu 0.2 0.02 U 0.02 U 0.02 U 0.02 U 0.01 U 0.02 U 0.02 U 0.01 U 0.01
Potassium 930 1 786 744 707 848 1130 1070 1040 1100
Magnesium 3200 3160 3250 3000 3100 3420 3630 3480 3500
Margnase 245 1 244 250 230 256 279 264 270 276
Molybdenum 0.87 U 0.86 U 0.86 U 0.84 U 0.85 U 0.86 U 0.85 U 1.1 0.85 U
Sodium 86.0 84.0 86.7 77.5 83.0 117 110 105 119
Nickel 8.4 9.6 9.4 9.0 8.8 8.9 10.1 13.2 9.0
Lead 5 5.3 3.7 3.8 4.8 4.4 17.4 12.2 7.4 7.6
Antimony 1.3 UJ 1.3 U UJ 1.3 UJ 13 UJ 1.3 UJ 1.3 UJ 1.3 UJ
Selenium I 1.4 U 1.4U 1U 1.4U 1U 1.4U 1.4U 1.4 U 1.4 U
Silicon 472 J 400 J 450 J 444 J 539 J 475 J 448 J 382 J 416 J
Vanadium 31.4 28.3 306 27.9 30.3 38.2 39.9 43.4 451 1
Zinc 1 32.0 28.9 29.0 28.6 30.6 39.8 38.6 43.5 40.4

Laboratory appbed nor~oetect quahfes -U- have been iciuded in tiles tabie to lwnUnl&U muss-iterpretabon of results. Am ouw quaifelrs shown were apphed dunng validation.

C
C
C
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INORGANIC ANALYSIS SOIL MATRIX. MGKG

fProject: WASHINGTON CLOSURE HANFORD
Lab: LLI jSDG: K0411

Page_2 of_2

Sample Number J12L41 J12L42 J12L43 J12L44 J12145 J12146 J12LY7
Remarks Duplicate
Sample Date 6/6/06 616/06 6/6/06 616/06 616/06 6/6/06 6/6/06
Inorganics ROL Result 0 Result 0 Result 0 Result 0 Result 0 Result 0 Result 0 Result Q Result Q
Silver 0.2 0.21 U 0.20 U 0.20 U 0.20 U 0.20 U 0.21 U 0.21 U
Aluminum 4030 4230 5150 4070 4240 4440 4250
Arsenic 10 8.6 1.9 2.5 1.9 2.4 3.9 10.2
Boron 2.6 4.8 2.8 2.9 1.6 1.7 1.9
Barium 2 71.0 65.0 58.0 64.0 53.3 55.6 58.0
Beryllium 0.62 0.33 0.37 0.37 0.39 0.39 - 035
Calcium 4100 J 5640 J 5320 J 5620 J 4950 J 5000 J 5560 J
Cadmium 0.2 0.21 U 0.20 U 0.20 U 0.20 U 0.20 U 0.21 U 0.21 U
Cobalt 5.2 5.0 5.4 5.0 5.0 4.9 5.0
Chromium 1 6.2 7.2 8.3 6.8 7.0 7.4 7.3
Co 1 552 11.5 12.5 11.6 11.0 11.1 11.3
Iron 13000 12800 15000 12200 12900 12200 12000

0.2 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.01 U
Potassium 1140 725 976 858 832 880 958
Magnesium 3040 3150 3610 3040 2990 2950 3110
Manganese 254 226 259 242 239 240 254
Molybdenum 0.87 U 0.84 U 2.4 0.82 U 0.84 U 0.87 U 0.86 U
Sodium 87.7 115 101 81.1 85.2 88.3 103
Nickel 7.5 8.4 9.5 8.4 7.7 8.3 8.5
Lead 5 31.1 5.1 53 6.1 8.5 18.8 638
'Antimon 1.3 UJ 1.3 UJ 1.3 UJ 1.2 UJ 1.3 UJ 1.3 UJ 1.3 UJ
Selenium 1 1.4 U 1.4 U 1,4 U 1.3 U 1.4 U 1.4 U 1.4 U
Silicon 473 J 420 J 410 460 418 J 561 J 524 J
Vanadium 30.9 32.8 34.8 28.6 32.3 28.7 27.3
Zinc 1 39.2 32.9 33,0 35.0 33.2 36.3 354

Laboratory applied non-delsct quahhem -U" have been iocivded in this table to ninnie mass-terprelabon of results. A other quhiiers shown were applied dunng validation.
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Lionville Laboratory, Inc.

IhORGANICS DATA SlUMARY REPORT 06/23/06

CLIENTt TNVU±FORZ RC-032 K0412

WORK ORDERs 11343-604-00l-9999-00
LVb LOT Se 0604L224

SAMPLE SITE ID
....... .......... ........

-001 J12L22

ANALYTI
.......................

silver, Total

Aluminum, Total

Arsenic, Total

Noron. Total

Sarium, Total

Berylium, Total

Calcium, Total

Cadmium, Total

Cobalt, Total

Chromium, Total

Coper, Total

Iron, Total

Mercury, Total

Potassium, Total

Magn..ium, Total

Kanganee., Total

Nolybdenu, Total

Sodium, Total

Nickel, Total
Lead, Total

Antimony, Total

Belenium, Total
Silicon, Total

Vanadium, Total

Zinc. Total

RESULT UNITS

....... a ......

0.21. u MO/W

4560 G/KG

3.5 MO/KG
1.4 NO/KG

49.4 NG/Ka

0.54 N/KG

4690 MG/KG

0.21 U HG/KG

4.' NO/KG
7.4 NO/KG

10.4 NO/KG

13000 MG/rn
0.02 U NO/KG

930 hG/lw

3200 MG/KG
245 MO/KG

0.67 u %G/KG

04.0 NO/KG

6.4 "G/KG

5.3 MG/KG

1.3 U NQ/Kq
1.4 u NG/KG

472 No/KG
31.4 m/KG

32.0 NG/KG

p"'h4

000 013

RBPORTING
LIMIT

0.21.

8.6
S. a
1.6

0.72
0.06

0.06

4.9

0.21

0.42

0.39

0.29
10.4

0.02

6.4

2.9

0.09

0.57

2.3

0.72

0.93

1.3

1.4
6.8

0.27

0.46

DILUTION

FACTOR

3.0

3.0

3.0

3.0
3.0

3.0

3.0
3.0

3.0
3.0

3.0

3.0

1.0

3.0

2.0

3.0
3.0

1.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0

/y



Lionville Laboratory, Inc.

INORaknICS DATA stmnnY RPORT 04/23/06

CLUNTs fIWfWAORD RC-032 X041J

WORK ORDExt 11343-606-001-9P99-00

LVL LOT ft 0604L224

SITU ID

..................

J121,23

........................

Silver, Total

Aluminum, Total

Arsanic, Total

Boron, Total

Darium, Total

beryllium, Total

Calcium, Total

Cadmium, Total

Cobalt, Total

Ctrofiust, Total

Copper, Total

Iron, Total

Mercury, Total
Potas.siu, Total

Magnesium, Total

Manganese, Total

MolybdenuM. Total

sodium. Total

Nickel, Total
lead, Total

Antimony, Total

Seleanium, Total

Silicon, Total

Vanadium, Total

Zino, Total

RNSULT IMITS
........ ......

0.21 u MG/KG

4250 MG/M
1.1 u HG/Na

1.2 MG/Ka
46.0 NO/KG

0.51 NC/KG
s00 NG/KG

0.21 U MG/G-

4.6 MG/KG
7.6 NG/KG

11.5 NG/Kg
12000 MG/KG

0.03 MU N/KG

784 HG/KG

3160 MG/KG

244 NO/Na
0.86 U no/KG

54.0 NO/KG
V.4 NC/Kg

3.7 NO/G

1.3 uf1G/KO
1.4 4 MG/KG

400 'S MG/KG
24.3 nG/K
2S.9 NO/KG

000014

RaPORTnm

LIMIT
..........

0.21.

8.5

1.a

0.7L.

0.06

0.06

4.*

0.21

0.41

0.38

0.35
10.3

0.02
6.7
2.9

0.09

0.86

2.2

0.71

0.92

1.3

1.4

6.7

0.27
0.47

DILUTION

FACTOR

3.0

2.0
3.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0

2.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0
3.0

0

rto



Lionville Laboratory, Inc.

INORGAN4CS DATA SMEARY REPORT 04/22/06

CLIENs TNUHAnoRD RC-032 K041)
WORK ORDERS 11343-606-001-9991-00

LV. LOT o 0604L224

SANPLE SITE ID
. ..... ...............- *se

-003 JUL34

ANALYTf

a....................

Silver, Total

Aluminum. Total

Arsenic, Total

Soron. Total

Dartum, Total

Berylliu., Total

Caictum, Total

Cadmium, Total

Cobalt, Total

Chroeium, Total

Copper, Total

Iron, Total

Hercury, Total

Potassium, Total

Magnesium, Total

Manganese, Total

Molybdenum. Total

Sodium. Total

Nickel. Total

Lead. Total

Antimony, Total

Selenium, Total

Silicon. Total

Vanadium, Total

Zinc, Total

REULT UNITS

0.21 u MG/KG

4330 NG/g
2.0 MH/KG
0.92 NG/KG

44.2 G/KG
0.s4 nO/KG

4670 "G/Kw

0.21 U MG/Ka

4.7 NO/KG
9.4 MG/KG

10.5 HG/lG

12700 KG/KG

0.02 u MG/KG

744 HG/KG

3250 NG/KG
250 MG/KG

0.64 U MG/KG
064.7 MG/RB

9.4 NG/M
2.6 HG/KG

1.3 ujnS/KG
1.4 U HG/KB

450 MG/RGB
30.6 MG/KG

29.0 NG/KG

000015

REPORTING
LIMIT

.... e......
0.21

a.'

1.e

0.71

0.04
0.06

4.8

0.21

0.41

0.3t

0.31
20.3

0.02

4.7
2.9

0.09

0.o 4
2.2

0.71

0.91

1.3

1.4

4.7

0.27
0.47

DMLOTION

PACTOR

3.0

1.0

3.0

1.0

1.0

3.0

3.0
3.0

3.0

3.0

3.0

3.0

1.0

3.0

3.0

2.0

3.0

2.0

3.0
2.0

3.0

3.0

3.0

3.0

3.0



Lionville Laboratory, Inc.

IORGANICS DATA SUMMARY RUPORT 06/23/06

CLIXNTt TIJW{ANFORD RC-032 K041P

WORK OERs 11343-606-0l-9939-00

LVIU LOT Ns 06061,224

SITN ID
. ...... .=..........

J12L 3

ANALYTI

Silver, Total

Aluminum, Total

Arsenic, Total

Boron, Total

Barius, Total

Beryllium. Total

Calcium, Total

CadmSum. Total

Cobalt, Total

Chroalum. Total

Copper. Total

Iron, Total

Mercury. Total

potassium, Total

M.gnesium. Total

manganese. Total

Nolybdunom, Total

Sodium, Total

Nickel, Total

Load, Total

Antimacy. Total

Selentu, Total

silicon, Total

Vanadiua. Total

Zinc. Total

REBULT UNITS

0.20 u HG/KR
3v0 NO/IG

1.8 HO/KG

1.4 NO/KG

40.9 NO/KG

0.50 MG/KG

460 go/KG

0.20 u MO/KGo
4.4 NG/KG
7.3 NO/KG

10.4 M/KG
11800 MO/KG

0.02'u N/s%
707 NG/KG

3000 No/m
230 MG/KG

0.04 u No/KG
77.s HG/Ma
5.0 MG/KG

4.8 NG/3KG
1.2 u T/
1.4 U MG/KG

444 NG

27.8 MG/KG
28.4 MG/KG

r1 1/

000016

RafORTING
LIMIT

0.20

*.4

1.8

0.70

0.06

0.0 4

4.8

0.20
0.41
0.30

0.33

* 10.2

0.02

9.6

2.0
0.0v

0.84

2.2
0.70

0.90

1.3
1.4

4.4

0.26

0.47

DILUTION

FACTv

3.0

3.0

1.0

3.0

3.0

3.0

3.0

3.0

3.0
3.0
3.0

2.0

1.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0
S.0

3.0

3.0

3.0
3.0



Lionville Laboratory, Inc.

INORGANICS DATA SUMMART REPORT 06/23/04

CLIEST: TNUHANFORD RC-032 K041

WORK CRX: 11343-606-001-29S9-00

LVL LoT # 0404L224

ANALYTB

Silver, Total

Aluminum. Total

Arsenic, Total

Soron, Total

Darius. Total

Beryllium. Total

Calci, Total

Cadmium, Total

.Cobalt. Total

Chroalum, Total

Copper. Total

Iron, Total

Mercury, Total

Potassium, Total

Magn*1um, Total
Mangan..a, Total

Holybdonom. Total

Sodium, Total

Nickel. Total

Lead, Total

Antisony. Total

Selenium. Total

Bilicon. Tota
VanadjA.. Total

Zinc, Total

R2=UT UNIT$

0.21 w XG/KG

4360 No/Kg
2.6 M/KG
0.70 u NG/KG

48.0 HG/KG

0.55 lG/Ka

5120 NO/KG

0.21 U HG/KG

4.9 NG/KG
7.3 KG/KG

10.7 HG/KG

12800 MG/KG

0.01 U - NO/KG
646 MO/KG

2100 NG/KG
256 HG/KC

0.65 U NO/KB

83.0 HG/KG

8.8 HG/KG

4.4 No/Mo

1.3 u -*/KO
1.4 U P4/KG

539 5 NG/KG
30.3 NG/KG
20.6 Gm/KG

000017

TE ID-

J121L26

RIPORTflC

LINIT

0.21

0.4

1.8

0.70

0.04

0.04

4..

0.21

0.41

0.28

0.35

10.2

0.01

'.7
2.8

0.09

0.05

2.2

0.70

0.91

1.3
1.4

6.7
0.26

0.47

DILUTION

FACTOR

3.0

3.0

3.0
3.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0

1.0

3.0

3.0

3.0

3.0

3.0
3.0

3.0

3.0

3.0

3.0

3.0

3.0



Lionville Laboratory, Inc.

WXORGANXICS DATA SENIAT REPORT 06/23/06

CLI.'lTs TNUHARFORO RC-032 K0411

WORK ORDER: 11343-606-001-999-00

LVI, WT S 0604.L232

SAMPLE SITI 20
.0..0.. ...... .............

-002 J12L37

ANALYTE

Silver. Total

Aluminua, Total

Arosnic, Total

Boron, Total

Barium. Total

Beryllium. Total

Calcium, Total

caatium. Total

Cobalt. Total

Chromium, Total

Copper. Total

Iron, Total

Mercury. Total

Pota.sium, Total

Magnesium. Total

Manganese, Total

Molybdenu, Total

Sodium. Total

Nickel, Total

Lead, Total

Antimony. Total

Selenium, Total

Silicon. Total

Vanadium, Total

Zinc, Total

RESULT rUITS

0.21 u NO/KO

4710 HG/KG

3.4 MG/KG

2.5 MG/Kl

70.3 no/KG
0.4% v.G/KG

4970 f A/KG
0.21 u NG/KG

6.2 hG/Ia
6.5 P1/KG

12.2 HG/K
16000 NG/KG

0.02 u NG/KG
1130 HG/KG

3420 MO/KG

279 NG/KG
0.54 U nG/KG

117 N3/KG

6.5 KG/KG

17.4 NO/KG

1.3 uSNG/irs

1.4 u KG/KG

475 f aG/Kuw
34.2 MO/KG

39.8 *0/KG

000018

REPORTINO
LIMIT

........

0.21

8.5

1.8

0.71

0.04

0.04

4.$

0.21
0.41

0.36

0.25

10.3
0.02

6.7

2.,

0.09
0.84

2.2

0.71
0.92

1.3

1.4

6.7
0.27

0.47

DILUTIO

PACTOR

3.0

3.0

2.0

3.0

3.0

3.0

3.0
3.0

3.0

3.0

3.0

3.0

1.0

3.0
3.0

3.0

3.0

3.0

3.0

3.0
3.0

3.0

3.0
3.0

3.0

I9



Lionvill. Laboratory, Inc.

INORGANICB DATA SUMMARY RPORT 04/23/04

CLIEfS TNUHANFORD RC-032 K0411

WORK ORDERt 11343-06-001.9992-00

LVI, LOT fo 06061,212

SITU ID
--......... a

.7fLfII

ANALYTV

*6S0*h*. -...........

Silner, Total

Al inum, Total

Arnni.- Total

Boxn. Total

Barium, Total

Beryllium, Total

Calcium, Total

Cadmium, Total

Cobalt. Total

chroadtu, Total

Copper, Total

Iron, Total

Mercury, Total

Potaosim, Total

MaN3*ita, Total

Mangan*6. Total

Molybdenum, Total

sodium, Total

Nickel, Total

Lead, Total

Antimony. Total

Selenium. Total

Silicon. Total

Vanadium, Total

Zinc, Total

RZMULT UNITS
...... . ......

0.20 u G/KG

4640 *G/KG

3.2 NG/KG
2.6 NG/KG

71.5 MG/KG

0.70 No/K
5230 IG/J*

0.20 u HG/KG

5.7 NO/KG
.. 0G/ml

11.0 HG/KG
15600 No/KG

0.02 u MG/KG
1070 HG/KG

3630 ma/m

264 .G/KG

0.65 u MO/KG
110 MG/KG
10.2 maG/xe

12.2 MG/KG

1.3 UT"G/KG
1.4 u MG/KG

442 IsMO/KG

33.9 N2/KG

36.6 M2/KU

0'

000019

RRPORT IMQ

LIIIT I

0.20

6.4

1.6

0.70

0.06

0.04

4.6

0.20

0.42,

0.26

0.35
10.2

0.02

6.6

2.6

0.09

0.85

2.2

0.70

0.91

2.3
1.4

4.6

0.26

0.47

DILUTUOS

FAC1M

3.0

3.0

2.0

3.0

2.0

2.0

2.0

3.0

2.0

3.0

3.0
1.0

1.0
1.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0



Lionvill. Laboratory, Inc.

IMORGANICS DATA SUKKAR! RUPOR? 06/23/04

CLIEW.s TNUMNPORD RC-032 K0411

WCR2C ORDER: 11343-606-001-9999-00

LVL LOT 9t 06041,232

BITS ID
* ---- ....---...

J711233 Silver, Total

Aluminum, Total

Armenia, Total

Dorn, Total

Barium, Total

Beryllium. Total

Calcitm, Total

Cadmiu, Total

Cobalt, Total

Cirobaim, Total

Copper, Total

Iroc, Total

orcury, Total

Potassiu, Total

magnesium, Total

Manganmos. Total

Molybdnum, Total

Sodiu", Total

Nickel, Total

Lead, Total
Antimony, Total

Selenium. Total
Silicon, Total

Vanadim. Total

Zinc, Total

RIUL UNITS

0.22. MG/NG

4350 O/KG

1.8 u NO/CO

3.9 ?o/xo

7S.3 )G/KG

0.76 . MG/KG
3970 G/m

0.21 u HG/KG
e.0 NO/K

13.7 nG/lG
11.3 NG/KG

16700 MG/KG

0.01 u MG/KG

1040 MG/KG

3460 NO/KG
270 NG/KG

1.1 no/KG
10 NO/KG

13.2 MG/KG
7.4 NG/KG
1.3 U.TIG/KG
1.4 u MG/KG

362 J fG/Ra

43.4 MG/K

41.5 NG/K

000020

RNPORTING
LMIT

0.21

S.6

1.1

0.71

0.04

0.04

4.9

0.11

0.42

0.23

0.36

10.4

0.01

4.7

2.9

0.09
0.64

2.3

0.71

0.93

1.3

1.4
4.7

0.27

0.46

DILUTION

FACTOR

-. 0

3.0

3.0

3.0

3.0

3.0

3.0

3.0

'3.0

2.0

3.0

3.0

1.0

3.0

2.0

3.0

3.0

3.0

3.0

2.0

3.0

3.0
3.0

3.0

3.0



Lionoil. Laboratory, Inc.

INOROAMICS DATA SGUNART REPORT 06/23/04

CLIENTS TNUXANFORD RC-03 X0411

WORK ORDERS 11343-604-001-9939-00

LVL LOT ts 0604L232

SITE ID

J12L.40

ARALYT

===0====== -- a--.==

Silver, Total
Aluminum, Total

Aroenol, Total

Soron, Total

Barium, Total

Berylliua. Total

Calcium. Total

Cadmium, Total

Cobalt. Total

ChroaiuS, Total

Copper. Total

Iron. Total

n"rcvny, Total

Potasasius, Total

Magn.iu, Total

Nangas., Total

MolybdfnuU, Total

sodium, Total.

Nickol, Total

Lead, Total

Antimony, Total

solonius, Total

Bilicno, Total

vanadium, Total

Zinc. Total

RESULT VVITS

0.21 u $G/K

4560 G/KG
1.8 u NG/KG
3.6 NSa/Ks

01.2 G/KG

0.81 NO/KG
:110 T NG/KG

0.21 u MG/KG

4.1 NG/KU
4.# NG/KG

10.) HG/KG

17200 NG/KG
0.01 NG/KG

1100 NG/KG
2500 NG/KG
274 N/KG

0.85 u MG/KG

11) MG/K*

9.0 MO/KG

7.4 MG/KG

1.3 uXMG/KG
1.4 - NG/KG

416 NG/KG

45.1 NG/KG
40.4 NO/KG

01,

(100021

"RPORTING

LIMIT

0.21

0.S

1.t

0.71

0.04
0.06
4..

0.21

0.41

0.38

0.35

10.3

0.01,

6.7
2.v

0.09

0.05

2.2

0.71

0.91

1.3

1.4

'.7

0.27

0.47

DILUTION

FACTOR

S 3.0

3.0

2.0

3.0

3.0

3.0

3.0

3.0

2.0

2.0

3.0

2.0

1.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0

2.0

3.0

3.0
3.0

3.0

Ol



Lionville Laboratory, Inc.

ZYORGANIC* D&TA SUMARt REPORT 04/23/06

CLIENT: TCMFORfD RC-032 K0411

WORK ORDER: 11343-406-001-9991-00
LVL LOT #s 0O0L232

BI ID
.. 2eLM.s.a00fl*"-..e

J12L41

ANALYTU
.....-.............-.
Silver, Total

Aluminus, Total

Arneni@, Total

Enron, Total

Barim, Total

Beryllium, Total

calcium, Total

Cadmium. Total

Cobalt, Total

Chromium, Total

Copper. Total

Iron, Total

Mercury, Total
Potasesium, Total

Magnesium, Total

Manganese, Total

MoIybdenUM, Total

Sodium. Total

Nickel. Total

Lad, Total

Antimony. Total

selenium, Total

Silicon, Total

Vanadium, Total

Zinc, Total

RESULT NITS

0.21 U NO/KG
4030 NG/Kl

6.4 NG/KG

1.6 MG/KG

71.0 NG/KG
0.62 MG/KG

4100 NO/K
0.21 u NO/KG
5.2 NO/Ke
6.2 No/KG

552 NO/KG
13000 NO/KG

0.02 u NO/KG

1140 a/KG

3040 GM/KG

254 MG/KG

0.67 u MG/KG
67.7 NO/KG

7.5 NG/KG
31.1 No/kG
1.3 ursG/KG
1.4 K HG/KG

473 no/G
30.9 MG/KG

39.2 NO/K

(\\0G

000022 fl-

REPORTING

LIMIT
..........

0.21

0.6

1.*

0.72

0.04

0.06

4.9

0.21

0.42

0.29

0.34
10.4

.0.02

6.a
2.9

0.09
0.67

2.3

0.72
0.31

1.3

1.4

6..

0.27

0.48

DILUrION

FACTOR

3.0

3.0

3.0

3.0

3.0

3.0

2.0

3.0

1.0

3.0
3.0

1.0

3.0

3.0

3.0
2.0

3.0

3.0

3.0

3.0

3.0
3.0

3.0

3.0



Lionville Laboratory, Inc.

INORGANICS DATA SUWMARY REPORT 06/23/06

CLIENT, TtWJHAMWORD RC-032 K0411

WORX CRDER: 11343-606-002-9t99-00
LVI. IOT t8 0906t32

SITZ ID

312L42

ANALYT

Silver, Total

Aluminum, Total

Arsenic, Total

oton, Total

Barium, Total

koryllium, Total

calcIum, Total

Cadmium, Total

Cobalt. Total

Chromium, Total

Copper, Total

tron, Total

mercury. Total

Potassium, Total

Magnasium, Total

Kangan.e. Total

Molybdanut. Total

Sodium, Total

Nickel, Total

Lead, Total

Antimony, Total

el.nium, Total
Bilicoo, Total

Vanadium, Total

tine. Total

(00023

RBSULT tInTS

0.20 u NG/KG

4230 NG/KG
1.9 NG/KQ

4.8 UIW/KG

61.0 NG/KG
0.33 NO/KG

. 5440 NG/KG
0.20 u NO/KG
5.0 uG/Iw
7.2 NG/MG

11.5 NO/K
12800 *G/KG

0.01 U NG/MA
725 PG/KG

3150 *G/XG

226 NO/KG
0.54 u MO/XG

115 G/KG

1.4 MG/xG

.1 NO/xa

1.3 u.jC/Ko
1.4 U Na/KG

420 3f NG/aK
22.8 NG/KG

22.9 NG/KG

REPORTING

LIMIT

0.20

8.3

1.8

0.69

0.04

0.04
4.7

0.20

0.40

0.27

0.35

10.1

0.02
4.1

2.8

0.0t

0.84

3.2
0.69

0.89

1.3

1.4

6.5

0.29

0.46

DILUTION

FACrOR

3.0
3.0

3.0

3.0

3.0

3.0

3.9

3.0

3.0

3.0

3.0

3.0

1.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0

gl.,



Lionville Laboratory. Inc.

IHORGAICS DATA SUMMARY REPORT 06/23/06

CLIENT: ThUhANFORD RC-032 K0431

WORK 1ORE: 11342-606-001-9999-00

LVI. LOT a: 0606L232

SAMPLE SITE ID
....... ....................

-008 J12L42

ANAYiT&

Silver, Total

Aluminum, Total

Anrenio, Total

Boron, Total

Barium, Total

Beryllium, Total
Calcium, Total

CadIus, Total

Cobalt, Total

Chromius, Total

Copper, Total

Iron, Total

Mercury, Total

Potassium, Total

magnesium, Total

Magnese. Total

Molybdenum, Total

Sodium, Total

Nickel, Total

Lead, Total

Antimony. Total

Selenium, Total

Silicon, Total

Vanadium, Total

Zinc, Total

RESULT UNITE

0.20 u MG/MG

10 MG/KG

2.5 9G/1G

2.6 MG/KG
2.0 N/me

0.37 MG/KG
5320 lG/KG

0.20 u MG/KG
5.4 MG/KG
5.3 nG/Ka

12.5 MG/KG
15000 o/KG

0.02 u NG/KQ
976 MG/KG

2610 KG/KG
2359 kG/KG

2.4 NG/KG
101 MG/KG

3.1 NG/KG

5.3 MG/KG
1.3 unMG/KG
1.4 "a/xa

34.8 nG/KG
23.0 024G

000024

REPORTING

LIMIT

0.20

5.4

1.0

0.70

0.06

0.06

4..

0.20

0.41

0.30

0.35

10.2

0.02

9.4
2..

0.09

0.85

2.2

0.70

0.91

1.3
1.4

.6
0.26

0.47

DILOTION

FACTOR

3.0

3.0

1.0

3.0

3.0

2.0
3.0

3.0

3.0
3.0

3.0
3.0

1.0
3.0

1.0
3.0
3.0

3.0

3.0

3.0

3.0
3.0

3.0
3.0
2.0



Lionvill. Laboratory, Inc.

INORGAJICS DATA SUMMARY REPORT 06/23/04

CLIENT: TNUXANORD RC-032 K0411

WORK ORDOR 11343-606-001-9999*00
LVI. LOT St OEO6L231

SAMPLE SITI ID

-009 .12L44

AXALTT

Silver, Total

Aluminum, Total

Aruenic, Total

Boron. Total
Barium, Total

Beryllium. Total

Calcium, Total

Cadmium. Total

Cobalt. Total

Chromium, Total

Copper. Total

Iron. Total
Hercury. Total

Potassium, Total

Magnesium, Total

Manganese., Total

Molybdenum, Total

Sodium. Total

Nickel, Total

Load, Total

Antimony, Total

Selenium, Total

Silicon. Total

Vanadium, Total

Zinc, Total

RBULT UoT"

.....--- . ...

0.20 u MG/Ir

4070 HG/KG
1.9 Na/KG
2.2 ftG/KG

64.0 NG/G
0.37 HG/KG

5620 r G/ 
0.20 u MG/xG.
5.0 HG/KG

6.S NG/Ma
21.6 G/m

22200 NO/K
0.02 a NC/Km

*so NO/I

3040 NG/m
242 NG/KG

0.52 u MG/KG
81.1 MG/Ic
5.4 W/KG

4.1 o/KG

1.2 uynG/Ka

1.3 u MG/KG
460 T G/ 
25.6 NO/xo
35.0 MG/XG

000025

REPORTING
LIMIT
=.......

0.20

8.1

1.7

0.65
0.04

0.04

4.4

0.20

0.40
0.37

0.34

'.9

0.02

4.49
2.7

0.06

0.52

2.1

0.4 S

0.8

1.2

1.3
6.4

0.25

0.45

DILUTION

FACTOR

2.0

3.0

3.0

3.0

3.0

3.0

3.0
2.0

3.0

3.0

3.0
3.0

1.0

3.0
3.0

3.0

3.0

3.0

3.0
3.0

3.0

3.0

3.0

3.0

3.0

P A



Lionville Laboratory, Inc.

INORGANICS DATA S6MMARY RPORT 06/23/04

CLIENT: THUXNPORD RC-022 K0411

WORK ORDER: 11343-60-00l-99-00
LVL WTr #a 0606232

SAMPLZ SITE ID

-010 J12L46 Silver, Total

Aluminwa, Total

Arsenic, Total

Boron, Total

sari". Total

Beryllium, Total

Calcium, Total

Cadmium, Total

Cobalt, Total

Chromita, Total

Copper, Total.

Iron, Total

Mercuzy. Total

Potasium, Total

Magnesium, Total

Manganese, Total

Molybdenum, Total
Sodium, Total

Nickel., Total

Lead, Total

Antimony, Total

Selenium, Total

Silicon, Total

Vanadium, Total

Zino, Total

RESULT UNITS

0.20 u ?4/KG

4240 hG/KG

2.4 *G/KG

1.6 mG/KG

53.3 NG/KG

0.39 MO/KG
4960 S Ma/KG

0.20 u MG/KG

5.0 NO/KS

7.0 NO/KG

11.0 Nc/KG
12900 NO/KG

0.02 u NO/UG
832 No/ca

2990 No/KG

23f mG/KG

0.44 U MG/Ka

65.2 NG/KG

7.7 NO/KG
6.5 NG/KG

1.3 ufMO/KG

2.4 u MG/KG

418 STN'G/No
32.3 NO/KG

33.2 NG/KG

bA

000026

REPORTING

LIMIT

0.20

S.)

1.8

0.69

0.06

0.06

4.7

0.20

0.40

0.37

0.35

10.1

0.02

6.5

2.6

0.09

0.84

2.2

0.49

0.69

1.3
1.4

6.5

0.26

0.46

DILUTION

FACTOR

3.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0
3.0

3.0

3.0
1.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0
3.0

3.0
2.0

2.0

95



Lionville Laboratory, Inc.

INORG&MICS DATA sUHNAEr Rsorr 06/23/06

CLIEfT: TNUHANFORD RC-032 K0412X

ORK ORDER, 11343-601-001-9999-00
LVI. LOT #s 0tO6L232

SITE ID

J12L46

ANALYTE

filvwr, Total

Aluminum. Total

Arsenic, Total

Boron, Total

Barium, Total

Beryllium. Total

Calcium, Total

Cadmium, Total

cobalt. Total

chromium. Total

Copper, Total

Iran. Total

Mercuzy, Total

Potassium, Total

uagnasium. Total

Nangan..., Total

Holybd.num, Total

Sodium, Total

Nicke. Total

Lead, Total

Antimony, Total

Selenium, Total

Silicon, Total

Vanadium, Total

Zinc. Total

RISUIW UNITS

0.21 U MG/KG

4440 NC/KU
3.9 nG/Kb
1.7 MG/KG

55.6 NG/KG
0.39 nG/KG

1000 Y NG/KG
0.31 U NO/=s

4.9 NG/KG
7.4 HG/KG

12.1 NG/KG
12200 NG/KG

0.02 u NG/KG
ag0 NG/KG

2150 NG/KG
240 NO/KG

0.7 u NG/KG
*6.3 Ha/KG

6.3 KG/KG

15.6 NG/KG

1.1 UHG/KG

1.4 U HG/KG

Sol KG/KG

25.7 NO/KG
36.3 NO/KG

000027

RIPORTIWG

LIMIT

0.21
6.6

1.5

0.72

0.06
0.04

4.9

0.22

0.42

0.39

0.34

10.4

0.02

4.8

2.9

0.09

0.57

2.3

0.71

0.9

1.3

1.4
6.5

0.27

0.41

DILUTION

FACTOR

3.0

2.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0
3.0

3.0

3.0

3.0

1.0

3.0

3.0
3.0

3.0

2.0



Lioville Laboratory, Inc.

INORGAZICS DATA SUMMARY REPORT 06/23/06

CLANT: TN HAPORD RC-032 K0411
WORK ORDER: 11343-606-001-99-00

LV, LODT #i 0606W332

SITE ID
....................

J12LY7

AMALYlT

.s.....................

Silver, Total

Al.inu, Total

Arsenic, Total

Boron, Total

Barium. Total

Beryllium, Total
Calcium. Total

Cadmdum, Total
Cobalt. Total

Chromium, Total

Copper, Total

Iron, Total

Morcury, Total

PotaooLum, Total

Nagnesiua, Total

Manganee, Total

Molybdenum. Total

Sodiw, Total

Nickel, Total

Lead. Total

Antimony, Total

Selenium, Total

Silicon. Total

Vanadium, Total

zinc. Total

RESULT UNITS

0.21 u HG/KG

4250 NO/KG

10.2 NO/KG

1.9 NG/KG
56.0 no/KG

0.25 G/M
5540 NO/KG

0.21 u MG/KG

5.0 HG/KG
7.3 MG/CC

11.3 NG/KGa
12000 MG/KG

0.01 4 NG/KG
950 NO/KG

3110 NG/KG
254 KG/KG

0.64 u Na/K a

103 KG/KG

8.5 NG/KG
63.6 no/KG
1.3 u$cI/KG

1.4 " No/KG
524 ,G/KG

27.1 No/KG
36.4 KG/KG

000028

RIIORTINM

LIMIT
..........

0.21

'.5

1.8

0.71

0.01

0.04
4.'

0.21

0.41

0.38

0.35

10.3

0.01

6.7

2.9

0.09

0.64

2.2

0.71

0.92

1.3

1.4

6.7
0.27

0.47

DILUTION

FACTOR

3.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0

1.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0
3.0

3.0



Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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avLI
Client: TNU-HANFORD RC-032
LVL4: 0606L232
SDG/SAF#: K0411/RC-032

AnrtnIDnr

W.O.#: 11343-606-001-9999-00
Date Received: 06-08-06

METALS CASE NARRATIVE

The following is a summary of the QC results accompanying the sample results. Lionville
Laboratory (LvLI) certifies that all test results meet the requirements of NELAC except as noted
below.

All soil samples are reported on a dry weight basis unless requested by the client, required by the
method, or noted otherwise.

1. This narrative covers the analyses of 11 soil samples.

2. The samples were prepared and analyzed in accordance with methods checked on the attached
glossary. All samples were reported with 3-fold dilutions for ICP metals due to sample
matrix.

3. All analyses were performed within the required holding times.

4.' All Initial and Continuing Calibration Verifications (ICV/CCVs) were within the 90-110%
control limits (80-120% for Mercury).

5. All Initial and Continuing Calibration Blanks (ICB/CCBs) were within control limits (less
than the PQL).

6. All preparation/method blanks (MB) were within method criteria (less than the Practical
Quantitation Limit (3X the IDL), or samples greater than 20X MB value). Refer to the
Inorganics Method Blank Data Summary.

7. All ICP Interference Check Standards were within control limits.

8. All laboratory control samples (LCS) were within the 80-120% control limits with the
exception of Silicon at 62.9%. Refer to the Inorganics Laboratory Control Standards Report.
Associated sample results may be biased low.

9. The matrix spike (MS) recoveries for 5 analytes were outside the 75-125% control limits.
Refer to the Inorganics Accuracy Report

Mw result presened a this repon relate only to the analJ testing and conddions of the samples al rcipt and during storage. AD pages of this repot ae
integral pails ofthe naical data. Therefore, this repeshould only be rqxoduced in its en f pages.

00003
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10. For analytes where the ICP MS is out-of-control, a post-digestion MS (PDS) and serial
dilution are performed. A PDS was prepared at meaningful concentration level for the
following analytes:

Concentration (ppb)
30,000
30,000

3,000
300

3,300

PDS
% Recovery
102.7
107.7
108.8
102.9
105.8

11. The duplicate analyses for 6 analytes were outside the 20% Relative Percent Difference
(RPD) control limits. Refer to the Inorganics Precision Report.

12. For the purposes of this report, the data has been reported to the Instrument Detection Limit
(IDL). Values between the IDL and the Practical Quantitation Limit (PQL) are acquired in a
region of less-certain quantification.

13. LvLI is NELAP accredited by the state of Pennsylvania and holds over 20 additional state
accreditations. For a complete listing of accrediting authorities and the corresponding
analytes/methods, please contact your Project Manager.

14. I certify that this sample data package is in compliance with SOW requirements, both
technically and for completeness, other than the conditions detailed above. Release of the data
contained in this hard-copy data package has been authorized by the Laboratory Manager or a
designee, as verified by the following signature.

Iar Daniels
Laboratory Manager
Lionville Laboratory Incorporated
jjvIm06-232

000031

Date

g

Samnle ID
JI2LY7

Element
Aluminum
Iron
Manganese
Antimony
Silicon

IvLI



Client: TNU-HANFORD RC-032 W.O.#: 11343-606-001-9999-00
LVUM: 0606L224 Date Received: 06-07-06
SDG/SAF#: K041f/RC-032

METALS CASE NARRATIVE

The following is a summary of the QC results accompanying the sample results. Lionville
Laboratory (LvLI) certifies that all test results meet the requirements of NELAC except as noted
below.

All soil samples are reported on a dry weight basis unless requested by the client required by the
method, or noted otherwise.

1. This narrative covers the analyses of 5soil samples.

2. The samples were prepared and analyzed in accordance with methods checked on the attached
glossary. The samples were reported with 3-fold dilutions for ICP metals due to sample
matrix.

3. All analyses were performed within the required holding times.

4. All Initial and Continuing Calibration Verifications (ICV/CCVs) were within the 90-110%
control limits (80-120% for Mercury).

5. All Initial and Continuing Calibration Blanks (ICB/CCBs) were within control limits (less
than the PQL).

6. All preparation/method blanks (MB) were within method criteria {less than the Practical
Quantitation Limit (3X the IDL), or samples greater than 20X MB value). Refer to the
Inorganics Method Blank Data Summary.

7. All ICP Interference Check Standards were within control limits.

8. All laboratory control samples (LCS) were within the 80-120% control limits with the
exception of Silicon at 62.9%. Refer to the Inorganics Laboratory Control Standards Report
Associated sample results may be biased low.

9. The matrix spike (MS) recoveries for 4 analytes were outside the 75-125% control limits.
Refer to the Inorganics Accuracy Report.

The reumlts presented i this report relate only to the anmlyica testing and condions ofthw sumples d receipt and duringstorsa. All pagesofthi sreport w

integril pau of the nilytic4 dat dTerefore, this report should only be reproduced in its entirety of pages.

000032
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10. For analytes where the ICP MS is out-of-control, a post-digestion MS (PDS) and serial
dilution are performed. A PDS was prepared at meaningful concentration level for the
following analytes:

Sample ID
J12L32

Element
Aluminum
Iron
Antimony
Silicon

Concentration (opbi
66,000
66,000

300
6,300

EQS
% Recovery
98.8

107.7
103.6
102.0

11. All duplicate analyses were within the 20% Relative Percent Difference (RPD) control limits.
Refer to the Inorganics Precision Report

12. For the purposes of this report, the data has been reported to the Instrument Detection Limit
(IDL). Values between the IDL and the Practical Quantitation Limit (PQL) are acquired in a
region of less-certain quantification.

13. LvLE is NELAP accredited by the state of Pennsylvania and holds over 20 additional state
accreditations. For a complete listing of accrediting authorities and the corresponding
analytes/methods, please contact your Project Manager.

14. I certify that this sample data package is in compliance with SOW requirements, both
technically and for completeness, other than the conditions detailed above. Release of the data
contained in this hard-copy data package has been authorized by the Laboratory Manager or a
designee, as verified by the following signature.

lain Daniels
Laboratory Manager
Lionville Laboratory Incorporated
jjwbi06-224

Date

IvLI 000033 I7
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'Washintion Closure Hanford 'CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST RC-032037 IPA" I Of I
ollector Compasy Contact Telcsec No. Profetct Coordiaator
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SAMPLEANALYSIS

C

Sap No. Matrix ' Sample Date Sample T ime
1an - - -.- a/ a aa ---J111.3 SOIL thod cii1

J121.38 cS 1 0  A
J12L39 SOIL O - A3
J140 SOL o 4
J12L41 SOIL A-*
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3'g8'1*ra2 DsqWfra. lisd P.CieSa, Siwn. Uwod mba. Zlm; /Mzmy -7lU -(CV)

- r . ,-o oga (2)GmmSp py(tCLi (Caia1437.Cobak4.Emi a152,EoepaiS4.ELpiuw *
e.M~lerasDadfi IS);Ofl So.AMd- (Sa:s-wltan.)

C-N-We~a Daiiims -- o Dawfaile 1-1 Gatu Se" W*J 0 r~beI& 4%auamdr. d -c6~ proc'w --- -

-(3 L"j0d
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LABORATORY ReW By TId D"c/nas
SECTION

FINAL SAMPLE Wigooed Malod -upes-dBy DaswTio
DISPOSlTION
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Wathinaton Closure Hanod CHAIN 01F CUSTODY/SAMPEALYS UFET RC-032-038 I'ap I of I -

Collector Compsv Castact Tlphoae No. PrIectCoordiansor DataTurard
Codfwn R.T. Coffina. 32-6409 KESSNERJH Price Cotd

rakel Desacatica Sammi Laeatdon SAFNo. Air Quably [J 04-15
100-F Reomuaiag Siltes amid Growins -SoiFull mProtocol Ill-F.7ShallowZone Veifaion RC-_32

Ice Chest No. . Field Logbnok No.. COA* Method ofshlost -AS-C Y EFL-I174-1 1 RIF72000 FedEx

'4&wd To E ELK k'f VILFOffslcrooefv No. b4(ij l3h lLadlaJAifLNs, f. o i c
EAERL E SER ONV[L-

pOSSIB LESAMPIIAZ AD /MARKS

*V Prervatles

Special Handllng and/or Storage - -- e o- --- -r . - -
' 7X'49 6-. - C. -No.oCtar-)

SAMPLE ANALYSIS

* .*4-5.

Sample No. Matx Sampl Date SaMrn Tim

J12L42 SOIL 4, f4o .)A -
412143 SOIL 1015 x A Q
J12L44 SOIL
J12145 SOIL .± .-
.112L46 SOIL (&/ Db Q 4- A

CHAIN OF FOSSESSION SigariNt Names SPECIAL INS'ucrzTo Malim.
y~~ameraCI Dwerielmtessd IsDsern

(I) ~h Mcli.-600 ((Clivta) (A--aa Mhny. AasmiarmBnry ain.aSn,
ictFc.m .. fr-2 CMa *irma.- CaPb*. Ciw. a@ Loot Mqaa, M.. dya , ..

*ONiNk Fames, Sk Sais. ShW.odin Vsa*dr, Z j;h UMury - 7471 -(CV)cC --o4 2, .2.4d (2) G&SPecwsaceopyCl=i) Cesim-U7. Cohbk4,.fropiu-I152.Evmoiam-154.IS4E u.sew
-- 4 .4 datq Detlame *51 S mm Sa - .(- aw

42y a -

* BY FRO Mehe DTa

inrucmsPswm4 not avmialah to . -n
rclinmmisa sampls fto 3728

dmieasedtB 1Szuowd ros Valetfws Ds/aval dia Dla1- _Qn4Lj.QS

LABORATORY RMCvedBY Tilla Dalerrame
SECTION -

FINALSAM DIasposadMethod. D"Turo
DISPOSITION
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HNF-20433 REV 0

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

VALIDATION A a C D ELEVEL:

PROJECT: 0 0 -F I If -7 DATA PACKAGE: 04/

VALIDATOR: j/_t" LAB: T. - DATE: <7 7 /6

SDG:

A ES PERFORMED

SW SW-846/GFAA SW-846

Cyanide

SAMPLES/MATRIX

JkJL3t_Z 31 -3 3 'TIL5y (2V35' 212mL4 J[1L3 7
T'2Ljr -jZtL2..y 4Z2Lqo tat-zq( T111-qL. :TLLq43
S.LTj t 3 kL9-5 3-t 7LN4 _JLV 7

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE

Technical verification documentation present?....................................................................................... Yc N V N/A
Cnmmentr-

2. INSTRUMENT PERFORMANCE AND CALIBRATIONS (Levels D and E)

Initial calibrations perform ed on all instrum ents?................................................................................... Yes
Initial calibrations acceptable?................................................................................................................ Yes
ICP interference checks acceptable?....................................................................................................... Yes

ICV and CCV checks perform ed on all instrum ents?............................................................................. Yes

ICV and CCV checks acceptable?........................................................................................................... Yes

Standards traceable?................................................................................................................................ Yes

Standards expired?.................................................................................................................................. Yes

Calculation check acceptable?................................................................................................................. Yes

Comments:

No /A

No N/A

No N/A

No N/A

No N/A

No N/A

No N/A

No NI

000039



HNF-20433 REV 0

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

3. BLANKS (Levels B, C, D, and E)

ICB and CCB checks performed for all applicable analyses? (Levels D, E).......................................... Yes No
ICB and CCB results acceptable? (Levels D, E).................................................................................... Yes No
Laboratory blanks analyzed?............................................................................................................... No N/A
Laboratory blank results acceptable?....................................................................................... . No N/A
Field blanks analyzed? (Levels C, D, E)................................................................................................. Ye 3 N/A
Field blank results acceptable? (Levels C, D, E)..................................................................................... Yes N

Transcription/calculation errors? (Levels D, E)...................................................................................... Yes No 10
Comments: r o TFS

4. ACCURACY (Levels C, D, and E)

MS/MSD samples analyzed? ............................................................................................................ No
MS/MSD results acceptable?.................................................................................................................. Yes
MS/MSD standards NIST traceable? (Levels D, E)................................................................................ Yes No
MS/MSD standards expired? (Levels D, E)............................................................................................ Yes No
LCS/BSS samples analyzed? ............................................................................................................... ) No
LCS/BSS results acceptable?.................................................................................................................. Ye

Standards traceable? (Levels D, E)......................................................................................................... Yes No
Standards expired? (Levels D, E)............................................................................................................ Yes No
Transcription/calculation errors? (Levels D, E)...................................................................................... Yes No
Performance audit sample(s) analyzed?............................................................................................. Yes 5
Performance audit sample results acceptable?...................................................................................... Yes No
Comments: 44 f- <q -- r4- 4 2' T %,a

N/A

N/A

6
N/A

N/A

N/A

/A

Lc~~~~V - 1 tVs(-.I?
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HNF-20433 REV 0

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

5. PRECISION (Levels C, D, and E)

Duplicate RPD values acceptable?.......................................................................................................... Yes N/A

Duplicate results acceptable?..........................................................................:................................ . Yes

MS/MSD standards NIST traceable? (Levels D, E).......................................................................... Yes No

M S/M SD standards expired? (Levels D, E)............................................................................................ Yes No

Field duplicate RPD values acceptable?.............................................................................................Ycs X N/A
Field split RPD values acceptable?......................................................................................................... Yes No 0

Transcription/calculation errors? (Levels D, E)...................................................................................... Yes No G

Cnmmentv-C ku ' L( t 6 ' - t < + L Vy - J-

F o 9/ -
Lis /vS -

c U. 1 Cf? 0
Ir.c4 -,7o

6. ICP QUALITY CONTROL (Levels D and E)

ICP serial dilution sam ples analyzed?..................................................................................................... Yes

ICP serial dilution % D values acceptable?.............................................................................................. Yes

ICP post digestion spike required?.......................................................................................................... Yes

ICP post digestion spike values acceptable?........................................................................................... Yes

Standards traceable? ............................................................................................................................... Yes

Standards expired?.................................................................................................................................. Yes

Transcription/calculation errors?............................................................................................................. Yes

Comments:

No N/A

No N/A

No N/A
No N/A

No N/A

N N/A

N N/

000041
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HNF-20433 REV 0

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

7. FURNACE AA QUALITY CONTROL (Levels D and E)
Duplicate injections performed as required?........................................................................................... Yes
Duplicate injection %RSD values acceptable?...... . ---.................................................................. Yes
Analytical spikes performed as required?............................................................................................ Yes
Analytical spike recoveries acceptable?.................................................................................................. Yes
Standards traceable?............... .................. ................................................................................... Yes
Standards expired?...................................... . ----..... . ................................................................. Yes
MSA performed as required? ........................ .................................................................... Yes
MSA results acceptable?................................................. Yes
Transcription/calculation errors?..........................---..----.-............................................................. Yes
Comments:

No /A

No /A

No N/A
No N/A

No N/A

No N/A

No N/A

No N/

No /

8. HOLDING TIMES (all levels)

Samples properly preserved? N............................................................................................................ .. Ye No N/A
Sample holding times acceptable? .......... Ye.so.. ............................................................................... Ys No N/A
Comments:

000042



HNF-20433 REV 0

INORGANIC ANALYSIS DATA VALIDATION CHECKLIST

9. RESULT QUANTITATION AND DETECTION LIMITS (all levels)

Results reported for all requested analyses?...............................................................(c No,~L~
Results supported in the raw data? (Levels D, E).......................................................................Yes............. Y N '
Samples properly prepared? (Levels D, E).............................................................................................. Yes No
Detection lim its meet RD L?.................................................................................................................... Y cs
Transcription/calculation errors? (Levels D, E)...................................................................................... Yes N
Comments: 7 3-, ; )' G 3L 1 7 1 S& ' 394)9( , q

-3'7,32 'Ll 1., 3h L35Y
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.31 e

Lionville Laboratory, In0.

INOR0ANIC MBTHOD BLANK DATA SUMMARY PAGE 04/23/04

CLIEfT: TraLA±WORD RC-032 X0411

WORK ORDER& 11343-604-0Ot-9299-00

SITS*'IV

06LO37 -Mal

ANALYT2

.e... ..............
Silver. Total

Aluminum, Total

Arsenic, Total

Soran, Total

BariUM, Total

Beryllium, Total

Calcium, Total

cadmium, Total

Cobalt. Total

Chromium, Total

Copper, Total

Zoil, Total

potassium, Total

Magneolum, Total

Manganese, Total

Molybdenua, Total

Sodium, Total

Nickel. Total

Lead, Total

Antimony, Total

Selenium, Total

Silicon. Total

Vanadium, Total

Zinc, Total

LVL LOT 0I 06061,232

RESULT

0.07 u

2.9 u

0.61 U

0.24 u

0.02 ai

0.02 u
2.1

0.07 u

0.14 u

0.13 u

0.13 u
3.5 u

2.3 U

0.97 u
0.01 U

0.29 U
0.76 'A

0.24 U

0.31 u

0.44 U

0.47 U
2.1 u
0.09 u

0.16 u

UNITS

MG/Kx
NG/KG
sG/KG

NG/KG

MG/KG
MG/KG

MG/KG

Nw/KG
MO/KG
HG/X3

MG/KG

HG/KG
HG/KG

NO/KG

NO/KG

MG/G

m/KG
*G/KG

MG/KG
Ho/KU

MG/KG

NG/KQ

MG/MG

REPORTING
LIMIT

..........
0.07

2.9

0.41

0.24

0.02

0.02

2.4

0.07

0.14

0.13
0.12

3.5

2.3
0.97

0.03

0.29

0.76
0.24
0.31

0.44

0.47

2.3
0.09

0.14

BLANKS 06COZZS-MS2. Mercury, Total

41000045

DILUTION

FACTOR

1.0

1.0

1.0

1.0

1.0

1.0
1.9

1.0
1.0

* 1.0

1.0

1.0
1.0

1.0

1.0
1.0

1.0

1.0

1.0

1.0
1.0

1.0

1.0

1.0
1.0

0.02 u NO/KG 0.02 1.0



LiOnville Laboratory, Inc.

INORGANICS ACCURACT REPORT 04/23/06

CLIENT, TNUMANFORD RC-032 X0411

WORK ORD2R: 11343-606-001-9999-00

LVL LOT i 050L232

SAMPLE SIT3 ID

-001 J12LT7

ANALrTE

Blnvr. Total

Alumin'm. Total

Armenia, Total

Boron, Total

barium, Total

3.rylliua. Total

Calcium, Total

Cadftu., Total

Cobalt. Total

Chromim, Total

Copper, Total

Iron, Total

Mercury, Total
Potacoaita Total

Xagn..1um. Total

Manganese. Total

Molybdenum. Total

Sodium, Total

Mickel, Total

Lead, Total

Antimony, Total

Selenium, Total

slltcon, Total

Vanadium, Total

Zinc, Total

SPIKSO INITIAL SPIKED

SAMPLE RESULT AMOUNT 1RVCOV

4.1

254

5.2
1240

4.8

S1.3

27.3

25.2
13700

0.17

2220

6050

321
91.0

2370

St.S
123

2f.4

183
652

78.7

84.3

0.21 I

4250

10.2

1.9
56.0

0.35

5560

0.21a

8.0

7.3

11.3

12000
0.014

SG

3110

254

0.96u

103

8.5

43.8

1.3 u

1.4 u
124

27.1

15.4

4.3

197
197

36.5

197
4.9

2460

4.3

. 49.3

19.7
24. 4
a .&
0.14

2460

.2460

4P.3

95.5

2460

.49.3

49.3

49.3
197

Ga.15

49.3

49.2

91.6

637.3w

93.9

30.4
ft.4

96.9

10.1

9.0

3.9.
101.5

97.2
1778 *

117.2

93.9

. 119.4

134.5*

92.4
92.2

37.4

120.3

54.4

932.9
130.7*
104.7

99.2

000046

DILUTION

FACTOR (SPK)

3.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0
3.0

1.0

3.0
3.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0

2.0



Lionville Laboratory, Ince.

ZnORaANICe PRECISZON RIPORT 06/23/06

CLIENTs TNUHAMPORD RC-032 KD411
WORK 02.22 i 1243-S4-o0i-P9fl-oa

&AMPLB atrE ID AkAL-

-001R21 .712LY7 Silver, Total

Aluminum, Total

Arsenic. Total

Doron. Total

Darium, Total

Beryllium, Total

Calcium, Total

Caciium, Total,

Cobalt, Total

C0romwum, Total

Ccpper, Total

Iron, Total

Mercury, Total

Potaasium. Total

Magnesium. Total

Nanganesac Total

Molybdenum, Total

Sodium, Total

Nickel. Total

Lead, Total

Antimony, Total

Selenium, Total

Silicon, Total

Vanadium, Total

Zine, Total

LVI. LOT So 060CL232

rRITIAL

RESULT RRPLICATX

0.22u 0.22u

4250 4960

10.2 10.4

1.2 2.5

31.0 73.L

0.33 0.43

5540 7640

0.21U 0.21u

5.0 5.5

7.3 0.1
11.3 11.1

12000 13400

0.01U 0.02u

958 1070

3110 3540

264 218

0.644 0.46u
103 its

9.5 0.8

63.8 67.1

1.l u 1.3 U
1.4 U 1.4 u

524 398

27.1 22.0

35.4 40.0

000047

RPD

O==w.
NC

15.3

1.9

27.3

23.0

20.3

31.4

NC

9.5

10.4
1.5

11.3

NC
10.6

12.0

22.4

NC

11.1

14.2

5.0

NC
NC

27.2

16.6

12.2

DILUTION

PACTOR(REV)
..- s..----

3.0

3.0

2.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0

1.0
3.0

3.0

3.0
3.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0



Lionville Laboratory, Inc.

ZNORGAXICS LABORATORT CONTROL STA*DARDL AfPORT 06/23/04

CLIETfl TNUANORD RC-032 K0411

WORK 02DE: 11342-404-C01-)999-O0

LV, LOT St 0604L232

.PIxkD APIKED
$ITS ID

a tL.37-LC1

ANLT?,

Silver, LC.

AluaiLus. LCS

Armenic, LCS

Boron, LC

Bartwa, LCO

Beryllium, LCS
Calcium. Lca
Cad"sua. LCs
Cobalt. LC
Ch., Um, LCDs
Copper, LCA!
Iron, LCd
Potassium, LCSd

magneim, Lwm

Nansan..e, LCD

Molybdemna. LCS
Sodium, LCS
Nickel. LCE

Lead, LCS

Antimony, LCd

Salnium. LCS

Silicon. =CO

Vanadiw, W

Zina, LCD

Mercury, LC 4.9 4.2 MO/KG

000048

SAMPLE

47.5

475

937

472

463

24.3
2490

24.3

240

4.6

121

483

2310

2410

75.1
464

2310

15

242

282

see
314

245

95.0

£0.0

500

2000

500

500

25.0

2500

25.0

250

50.0

125

500

2500

2500
7£.0

S00

2500
200

230

100

1000

S00

250

100

UNITS

MG/KG

HG/KG

NO/M
G/KG

MG/Eta

MG/KG

MG/lw

HG/IC

MG/KG

NO/KG

HG/KG

NG/KG
HG/Km

NO/KG

HG/KG

nG/KG
NO/KG

NO/KGMG/KG

NO/KM

MG/KG

NO/KG

'bRRCOV

95.0

9S.0

93.7
94.3
94.6

97.2
99.6

97.2

96.1

97.6

96.9

9'.'

92.4

99.3
100.1

96.6

92.4

97.7
97.0
93.9
as.
62.9

98.1
95.0

0COIIO-LCI. 111.5

3.0



Lionville Laboratory, Inc.

INRGAICS NRTROD BLMKC DATA SaMMARY PAGS 06/23/06

CLIENT: TfUHANFORD RC-032 K041)
WORK ORDERs 11343-606-001-9P99-00

LVI, LOT #t 0606L224

SAMPLI SITS ID

....... ...... .............
BLANK1 04L0378-KBJ.

EL7JKZ 06C0113-fl31

ANAJLT22 . RUGULT UNITS

Silver, Total

Aluminum. Total

Arsenic Total

boron. Total

Barium. Total

Beryllium. Total

Calcium, Total

Cadmium. Total

Cobalt. Total

Chro"idm. Total

Copper, Total
Iron. Total

Potassium, Total

Magnesium, Total

Hangan*.*, Total

Molybdenum, Total

Sodium, Total

Nickel, Total

Lead. Total

Antimony, Total

selenium, Total

Silicon, Total

Vanadium, Total

Zinc. Total

Mercury. Total

0.07 U

2.9 ii

0.61 u

0.24 U

0. 02 Ut
0.02 u

2.1

0.07 u

0.14 U

0.13 sa

0.12 U
3.5 u

2.3 u

0.57 u

0.03 U

0.29 u
0.76 u
0.24 it

0.3 it

0.44 u
0.47 u
2.3 U
0.09 u

0.16 u

KG/KG

MG/KG

HG/lW

MG/KG
KG/KG
MG/KG

MG/KG
MG/KG
rG/ma

MG/KG

HG/KG

HG/KG

HG/KG

KG/KG

HG/KG

HG/KG

HG/KG

HG/KG

HG/KG

HG/KG

MG/KG
HG/KG

HG/KG

HG/MO

0.02 u MG/KG

000049 /

RIPORTZ7N

LIMIT

0.07

2.s

0.61
0.24

0.02

0.02

1.6

0.07

0.14

0.13

0.12

3.5

2.3

0.57
0.03

0.29

0.76

0.24

0.31

0.44

0.47

2.3

0.09

0.16

0.02

DrwLTION

FACTOR

1.0
1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

1.0

L.0



Lionville Laboratory. Inc.

INORGANICS ACCuaAC REPORT 06/23/04

CLIENT TUHANFORD RC-032 20410
WORK ORDER: 1343-606-001-999P-00

LVL LOT #s 0606L224

SAMPLE ariTs ro
J...... ...........

-001 J12023

ANALYTE

Silver, Total

Aluminum, Total

Arsenic, Total

bora, Total

Barium, Total

Beryllium, Total

Calcium, Total

Cadwaum, Total

Cobalt, Total

Chromium, Total

Copper, Total

Iron. Total

Potassium, Total

Magnecium, Total

Manganese, Total

Nolybdenum. Total

Sodium, Total

Nickel, Total

Lead. Total

Antimony, Total

Selenium, Total

silicon, Total

Vanadium, Total

Zinc, Total

SPIKED

SAMPLE

4.3

5240

193

91.9

240

5.3
7410

4.'

11.2.

26.3

34.'

13200
3140

$560

299

91.5
2410

56.5

52 .0
29.4

16

711

77.6

INITIAL

URSULT

0.2lu
4560

2.5

1.4
49.4

0.54

4490

0.2 LU

4.'

7.4

10.4

13000

930

3200

245

0.87u
64.0

0.4
5.3

1.2 u

1.4 u
472

31.4

79.3 32.0

BSIKED
ANOrT %RaCOv

5.0 86.0

199 352.2*

199 95.6

99.5 *1.0

199 95.9

5.0 95.1

.2490 109.3
5.0 96.0

49.1 93.0
lt.* 95.0

24.9 97.2

99.5 I80.9*

2490 69.4
2490 94.6

49.A 107.2*

99.5 92.0

2490 93.4

49.0 96.6

49.6 95.4

49.6 19.0

199 93.7
99.5 240.3*

49.8 93.2
49.8 *. 94.6

000050

DZIPTION

PAC2VO(SPK)

3.0
3.0
3.0
3.0
3.0

3.0
3.0

3.0

3.0
3.0

3.c
3.0
a.0
3.0
3.0
3.0
3.0
3.0

3.0
3.0

.3.0

3.0

3.0

3.0
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Lionville Laboratory, Inc.

INOROA&UCS PRECISION RBPORT 06/23/0

CLIDT: TNUHASFORD RC-02 K0415
WORK ORDERs 11343-f06-Ol1- -00

LVL LOT f: 06L224

SAMPLZ S=T ID
....... ....................

-001REP J12L32

..........

silver, Total
Aluminum, Total

Ar.enic. Total

Boron, Total

barium, Total

Beryllium, Total

Calcium, Total

Cadmium, Total

Cobalt, Total

Chromium, Total

Copper, Total

Iron, Total

Pota..ium, Total

Magnesium. Total

Nanganese. Total

Moybdnum. Total
Sodium, Total

Nickel, Total

Lead. Total

Antimony. Total

Selenium. Total

Silican, Total

vanadium, Total

Zinc. Total

INITIAL
RESULT

0.21

4560

3.5

1.4

49.4
0.54

4490

0.21u
4.0

7.4

10.4

12000

930

3200

245

0.67u

86.0
6.4

5.3

1.3 u
1.4 u

472

21.4

23.0

ARPLICAIT RPD

0.21u

4170

2.5

1.2

31.7
0.61

4710

0.2%u

5.1

7.1

12.0

11900

926

3080

277 -

-0 .874

74.,

10.2

3.3

1.3 u

1.4 u
470

20.4

32.7

NC
$A
0.00

15.4
4.5

5.7

0.52

uc

4.1

4.1

14.3

9.0
11.6

3.9

12.2

NC
13.9

19.4

3.7

NC

NC
0.36

10.0

2.2

000052

DIWlION

FACTOR(RaP)

2.0

3.0
3.0

2.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0

1.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0

3.0
3.0

40



Lionville Laboratory, Inc.

INORGANICS PRCIxION REPORT 06/23/06

CLIENTs TU1A2M0ORD RC-032 K0419

WORK ORDER. 11343-604-001-P999-03

INITIAL

SMILE SITE ID AWALYTE RESULT

-002URP J22133 Nerctry, Total 0.02a3

LV, LOT *a 0605L224

REPLICATE RPD

0.02U - NC

00(053

DIlTION

PACIOR(REP)

1.0

CO-


